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ABSTRACT 
 
 Mesoscale Convective Systems (MCSs) produce the majority of the precipitation over the 
area east of the United States’ Rocky Mountains. These systems are responsible for the majority 
of the flash flooding and severe weather, which can have a significant impact on crops. MCSs 
are vitally important in crop growing areas and, in particular, the Corn Belt where almost half of 
the World’s corn supply is produced. Studying the changes in MCS initiation could lead to better 
prediction of corn yields. For this study, the warm season (April-September) MCS initiations 
over the United States Corn Belt are analyzed to determine significant MCS initiation conditions 
when compared to cases where no initiation occurred in the years 1979 to 2013. The Corn Belt is 
defined as Kansas, Nebraska, South Dakota, North Dakota, Minnesota, Iowa, Missouri, Illinois, 
Indiana, and Ohio. Changes in MCS initiation by initiation hour, month, half warm season, year, 
decade, and half of the database are also examined to determine what fluctuations occurred 
throughout the database. MCS initiation activity is studied because of the shortage of available 
literature. To determine the changes in MCS initiation, significance testing and logistic 
regressions were analyzed for the six hours prior to initiation through the three hours after 
initiation. For select time periods, a Bayes’ Theorem application was also completed. The 
statistical analyses, when coupled with meteorology, indicate the majority of the changes in 
MCS initiation can be attributed to the rise in global/regional temperatures. A large scale 
analysis, accomplished with spatial statistics, was also completed in the form to an 
intensity/cluster analysis and a teleconnection pattern analysis. The intensity/cluster analysis 
shows that there is clustering of the MCS initiation locations over the Corn Belt with MCS 
initiation locations particularly concentrated to Nebraska, Kansas, Missouri, and Iowa. For the 
xii 
teleconnection pattern analysis, each of the six teleconnection patterns studied do have an effect 
on initiation with the Pacific-North American Pattern and the West Pacific Pattern having the 
most profound effect. From this study, it can be concluded that MCS initiations are affected by 
climate change and specific teleconnection patterns.  
1 
CHAPTER 1 
INTRODUCTION 
 
 Mesoscale Convective Systems (MCSs) are prolific precipitation producers that can 
cause major flash flooding in the United States. MCSs typically occur between the Rocky and 
Appalachian Mountains (Maddox 1980, Velasco and Fritsch 1987, Doswell et al. 1996, Ashley 
et al. 2003, Schumacher and Johnson 2005) in what is essentially the United States Corn Belt. 
MCSs account for 60% to 75% of all precipitation (Peters and Schumacher 2014) and account 
for approximately 65% of the extreme rain events occurring between the Rocky and Appalachian 
Mountains (Schumacher and Johnson 2005). Anderson and Arritt (1998), Ashley et al. (2003), 
and Fritsch et al. (1986) found an average of 35 Mesoscale Convective Complexes (MCCs) 
occur each warm season over the Great Plains. The number of MCSs, in general, would be much 
higher.  
According to literature, an MCS requires (a) atmospheric instability, (b) higher wind 
shear values than what is needed for widespread convection, (c) a moisture source such as an 
influx from the Gulf of Mexico, (d) storm relative helicity greater than 60 ms-1, and (e) 
development occurring just upstream of an upper-level ridge (Fritsch et al. 1986, Jirak and 
Cotton 2007). Changes in MCS activity, such as the number of MCSs and the precipitation 
produced, or any changes of the necessary initiation components (such as the ones listed above), 
would affect a variety of applications across the United States Corn Belt including crop 
production, municipal waterways, and transportation.  
 The Corn Belt, an area between the Rocky and Appalachian Mountains, accounts for 
approximately 45% of the world’s corn supply (Kucharik and Ramankutty 2005). Precipitation 
2 
greatly influences the corn yield for the year, and that influence could carry forward for the next 
several years (Sharratt et al. 2001) indicating studying the major precipitation producers (i.e., 
MCSs) and the changes in the major precipitation producers could provide information on the 
potential corn yield for several years. Precipitation events producing a significant amount of rain 
quickly (i.e., MCSs) are prone to creating flooded fields, making it difficult for farmers and 
potentially washing away the crop (Maddox 1980, Sharratt et al. 2001, Kucharik and 
Ramankutty 2005). The precipitation over the Corn Belt would be influenced by the MCS 
initiation activity (e.g., how many form in a given warm season) and by the conditions the MCS 
initiated in. While precipitation is a major component of the MCS life cycle, the initiation itself 
should not be discounted and initiation was studied in more detail in this analysis.  
While the bulk of the justification for studying MCSs is done through the use of lifetime 
precipitation, few studies have been done using MCS initiation. This study is unique in the fact 
that the focus is on initiation rather than the lifetime of an MCS and also unique in that the 
database used in this analysis covers 35 years. To get to the lifetime precipitation, one first needs 
to know under what conditions the systems form. Any changes in the initiation activity could 
lead to changes in precipitation over the area. Additionally, changes in MCS initiation activity 
over the Corn Belt domain could lead to changes in the available food supply. 
The following study details an analysis concerning the MCS initiation conditions on a 
variety of timescales including by year, month, and hour. The analysis was conducted over the 
six hours prior to initiation through the three hours after initiation. The goal of the analysis is to 
detail how MCS initiation changed over various timescales. While there does appear to be 
interannual and interdecadal variation in the MCS initiation activity, the exact mechanism for 
this variation is largely unknown. This study will attempt to determine this variation. It is 
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hypothesized these variations could be caused by small and large scale changes in temperature 
and available moisture to name a few.  
The following study also attempts to determine the interaction between the MCSs over 
the Corn Belt and various teleconnections patterns. It is hypothesized that MCS initiation activity 
is indirectly affected by the changes in the large scale circulation patterns caused by various 
teleconnection patterns including the Pacific-North American Pattern and the West Pacific 
Pattern. Only extreme values (plus or minus two standard deviations away from the mean) of the 
teleconnection pattern index values are used for this part of the analysis. The effect of the 
teleconnection patterns on MCS initiation over the Corn Belt has not been studied, but warrants 
analysis due to the possible impact on MCS initiation locations and, therefore, the locations of 
potential precipitation. To show the interactions and variations in MCS initiation activity over 
the Corn Belt, the analyses will be completed by using various statistical techniques which 
inform the meteorological explanation.  
An MCS initiation database was compiled, using North American Regional Reanalysis 
(NARR) model data and satellite data, to answer how MCS initiation changes over the Corn Belt 
for various time periods and how various atmospheric phenomena affect MCS initiation. This 
MCS initiation database covers the warm season (April-September) in the years 1979 to 2013 
over the United States Corn Belt. The Corn Belt has been defined as Kansas, Nebraska, South 
Dakota, North Dakota, Minnesota, Iowa, Missouri, Illinois, Indiana, and Ohio. Chapter 2 
summarizes the literature on MCSs, associated components, and teleconnection patterns. Chapter 
3 details the creation of the MCS database, types of analyses used, and a discussion of the MCS 
database. Chapters 4 through 10 detail the small scale analysis results for various time periods 
and Chapter 11 details the large scale analysis results. Finally, conclusions are in Chapter 12.   
4 
CHAPTER 2 
LITERATURE REVIEW 
 
Corn Production and Corn Yield 
The United States accounts for approximately 45% of the world’s corn supply, with 
almost all of the 45% being harvested within the Corn Belt, and accounts for 70% of total global 
exports (Kucharik and Ramankutty 2005). While the corn production across the United States 
has increased dramatically over the past 50 years, there is still significant variability in the yield 
from year to year. According to Kucharik and Ramankutty (2005), approximately 20% of the 
corn yield variability comes from the changes in weather and climate. There are portions of 
Iowa, Minnesota, Wisconsin, and Illinois in which the least amount of interannual variability in 
corn yield has been observed. North Dakota and South Dakota experience high values of 
interannual variability in corn yield year after year. The corn yield variability has also decreased 
throughout the 20th century. The decrease in corn yield variability could be due to increased 
irrigation or the introduction of genetically modified corn (Kucharik and Ramankutty 2005). Due 
to the significance of the Corn Belt to the world’s food supply, predicting changes in 
precipitation (or initiation) is a priority to determine if and/or when irrigation becomes a 
necessity. This predicting of precipitation also becomes a necessity in the allocation of human 
and natural resources beyond just irrigation (Sharratt et al. 2001).  
 Changes in precipitation in the Corn Belt affects crop production and yields. Precipitation 
events that produce a significant amount of rain quickly are prone to creating flooded fields, 
making it difficult for farmers and potentially washing away the crop. The events most likely to 
flood the fields are the MCSs that produce large amounts of precipitation in a short amount of 
5 
time (Maddox 1980, Sharratt et al. 2001, Kucharik and Ramankutty 2005). However, floods are 
not the only natural disaster to cause problems with corn yield. Droughts can also cause a 
problem since there would not be enough available water to grow the corn. The high percentage 
of precipitation events that are MCSs within the Corn Belt is an indication that studying MCS 
initiation is of upmost importance and can greatly influence the corn yield for the year and, 
potentially, the next several years (Sharratt et al. 2001). 
 
Mesoscale Convective Systems 
MCSs are relatively large systems that are prolific precipitation producers and can cause 
major flash flooding events (Maddox 1980, Doswell et al. 1996, Market et al. 2003, Schumacher 
and Johnson 2005). MCSs account for 60% to 75% (Peters and Schumacher 2014) of the warm 
season (April through September) precipitation and 65% of extreme precipitation events are 
associated with MCSs (Schumacher and Johnson 2005) within the portion of the United States 
east of the Rocky Mountains. MCSs have an average lifetime of approximately nine hours and 
maximum horizontal extents reach over 100 kilometers (Parker and Johnson 2000, Jirak et al. 
2003). Predicting these systems within the Corn Belt (North Dakota, South Dakota, Nebraska, 
Kansas, Missouri, Iowa, Minnesota, Illinois, Indiana, and Ohio) would be greatly beneficial to 
agriculture, transportation, and municipal waterways within this region. To that end, the 
formation of MCSs are of great importance. Understanding how these systems form and how 
these systems have evolved throughout the years would lead to the possibility of easier 
prediction, better forecasting, and enhanced modeling of these type of events.  
 The MCC, a subset of the MCS, was first described by Maddox (1980). His identification 
of MCCs was done using infrared satellite imagery and specific criteria (e.g., the cold cloud 
6 
shield, with an area of 50,000 km2, will reach below -52ᵒC). In 1982, Zipser coined the term 
Mesoscale Convective System. Since the Maddox (1980) and Zipser (1982) papers, there have 
been numerous publications concerning the various aspects of MCSs including different 
categorizations of MCSs. Now, the term MCS typically refers to squall lines, bow echoes, 
MCCs, and any system that meets MCS criteria (or the definition set) but does not fit into one of 
the other categories. It should be noted that one system can fit into multiple sub-categories.  
 
Classification schemes 
Besides being classified as an MCS (or a squall line, bow echo, or MCC), MCSs can be 
categorized based on a variety of features. Stensrud and Fritsch (1993) categorized the MCSs as 
pre-cold front, quasi-stationary or warm front, and southward burst. A common feature between 
these categories was low-level warm air advection. The frontal categories were also associated 
with an upper level jet which was not present in the southward burst cases. Another approach to 
categorizing MCSs was seen in Parker and Johnson (2000) where the categorized MCSs were 
considered linear or nonlinear, then further categorized as warm sector or non-warm sector. For 
an MCS to be considered linear on radar reflectivity, the convective line, either a straight or 
slightly curved line, had to be nearly contiguous, share a nearly common leading edge, and move 
approximately as one. Warm sector MCSs were defined as occurring in the warm sector where 
warm, moist, unstable air is constrained by synoptic fronts (e.g., cold front). Non-warm sector 
MCSs were defined as occurring outside the warm sector (Parker and Johnson 2000). 
An additional way used to classify MCSs is in using the location of the stratiform 
precipitation region in relation to the convective region. These categories are typically termed 
“leading stratiform”, “parallel stratiform”, and “trailing stratiform”, where the stratiform region 
7 
is the area where the secondary precipitation maximum is located within an MCS (Houze 1989). 
“Trailing stratiform” indicates that the stratiform region of the MCS is trailing behind the main 
convective line. With “leading stratiform,” the stratiform precipitation is ahead of the convective 
line and the convective line tends to be weaker than what is seen with the “trailing stratiform” 
cases. With “parallel stratiform,” on at least one end of the convective line is the stratiform 
region. Sixty percent of MCSs can be categorized at “trailing stratiform,” while “leading 
stratiform” and “parallel stratiform” each account for 20% of the MCSs (Parker and Johnson 
2000, Jirak et al. 2003, Peters and Schumacher 2014). 
Other ways MCSs have been classified are by the types of mergers that occur to facilitate 
development, the pattern of extreme rain production, or by shape (Jirak et al. 2003, Schumacher 
and Johnson 2005). There are several types of mergers that can occur with MCSs. Areal merger 
and combination merger account for 25% of MCSs each in the Jirak et al. (2003) sample. Also in 
the Jirak et al. (2003) sample, areal isolated and line merger MCSs accounted for less than 10% 
of the sample and embedded non-merger MCSs were not a significant way for MCSs to develop. 
For the patterns of extreme rain production, quasi-stationary/back-building convection is one of 
the most common forms. The back-building produces large amounts of precipitation over a given 
area due to the continued formation of new cells over that area (Schumacher and Johnson 2005). 
Lastly, MCSs can be classified by shape. MCSs can be circular, such as MCCs, or linear, such as 
Persistent Elongated Convective Systems (PECS). The two shape categories can be further 
broken down by large or small. The smaller systems have a duration of three hours with radar 
echoes of at least 100 kilometers in length (Jirak et al. 2003). 
MCSs can also occur in series. An MCS series occurs in one of two ways. One way is 
that one MCS completely dissipates before the next one generates. The other way is multiple 
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MCSs are occurring at the same time, but are in different stages of their life cycles. To be 
defined as a series two or more MCSs have to have precipitation patterns that match by at least 
20% and each new event has to initiate within 12 hours of the dissipation of the earlier MCS 
(Fritsch et al. 1986). 
Squall lines, a subset of MCSs, have also been categorized in different ways. Probably 
the most famous categorization, based on the squall line development, was done by Bluestein 
and Jain (1985) and Bluestein et al. (1987). Squall lines more commonly form by either broken 
line, back-building, broken areal, or embedded areal.  
 
Environmental setup 
 The environmental setup for convection, in general, needs atmospheric instability, wind 
shear (vertical), and some type of forcing (Weisman and Klemp 1984). MCSs are one type of 
convection and the environmental setup for MCS initiation can be tricky to generalize to all 
types of MCSs. The environmental setup for MCSs can vary widely with different forcing 
mechanisms and initiation conditions, but there are conditions that are present in many MCS 
initiations (e.g., atmospheric instability, wind shear, development just upstream of an upper-level 
ridge, and storm relative helicity having values higher than 60 m2s-2 (Jirak and Cotton 2007)). 
 One way many MCSs begin is as discrete thunderstorm cells that grow and eventually 
merge to form an MCS. These thunderstorms typically initiate in the western Great Plains (just 
east of the Rocky Mountains) and propagate into the Corn Belt region and grow into an MCS 
(Fritsch and Forbes 2001). Another possible MCS setup is when the ridge associated with the 
Bermuda high, in the warm season, moves into the eastern portion of the United States and sets 
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up a southerly flow for the Corn Belt region. This southerly flow advects in moisture and heat, 
destabilizing the environment and setting it up for MCS initiation (Fritsch et al. 1986).  
Other times an MCS can be forced by fronts, troughs, or drylines. The MCS sample in 
Jirak and Cotton (2007) initiated mostly through stationary fronts (27%), cold fronts (21%), and 
troughs (18%). Jirak and Cotton (2007) also suggested the instability and low level ascent along 
a frontal boundary are not enough for MCS initiation due to the fact a significant portion of the 
widespread convection sample initiated along a frontal boundary. Jirak and Cotton (2007) also 
found MCS initiation along a dryline was relatively unfavorable due to the inadequate amount of 
convection that does form along a dryline. Although drylines do not typically force MCSs, 
drylines can with aid from the low level jet (LLJ; Hane et al. 2003). 
 MCSs can also form from waves propagating out from the old convection triggering new 
cells that can eventually become an MCS. These waves can be triggered by the net positive 
buoyancy given by the latent heat (Houze 2004), or by weak gravity waves that can propagate 
upstream from an MCS and initiate new convection there, according to Stensrud and Fritsch 
(1993). It is believed the combination of the weak gravity waves, convergence already in place, 
and the maximum in the LLJ is the most conducive to upstream propagation of MCSs. 
Convergence and upward motion are key aspects of any initiation (Stensrud and Fritsch 1993). 
Houze (2004) stated that while MCSs can be affected by waves propagating outward from the 
old convection, MCSs can also be affected by cold pool dynamics. New convection can be 
triggered or suppressed by the cold pool depending on the strength of it.  
 Other environmental conditions seen in MCS initiation environments include divergence 
at 300 hPa, stronger winds at multiple levels, and warm air advection at 700 hPa. The maximum 
of the warm air advection at 700 hPa is typically located in the vicinity of the MCS initiation 
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location. Warm air advection values typically decrease rapidly moving westward, but decrease 
slowly, remaining relatively high, moving eastward (Jirak and Cotton 2007). MCSs also 
typically initiate in environments with high values of Convective Available Potential Energy 
(CAPE). The high values of CAPE would generally be necessary to sustain a long-lived 
convective system (Houze 2004). Also, Jirak and Cotton (2007) found that low level wind shear, 
low level warm air advection, and instability are key in the upscale growth of a concentrated 
group of thunderstorms/convection into an MCS. 
 
Low level jet 
 The LLJ is considered vital to MCS initiation within the Corn Belt region with a 
significant portion of MCSs (Maddox 1983, McAnelly and Cotton 1986, Cotton et al. 1989, 
Fritsch and Forbes 2001, Johnson and Mapes 2001) initiating at the terminus of the LLJ 
(McAnelly and Cotton 1986). The LLJ is located at 850 hPa and advects in warm, moist air from 
the Gulf of Mexico (Jirak and Cotton 2007) and extends to the initiation location and eastward 
(Maddox 1983). The stronger LLJs extend into Kansas and Nebraska influencing the weather 
patterns of the Corn Belt, whereas the weaker LLJs stay much further to the south and do not 
influence Corn Belt weather significantly (Mitchell et al. 1995, Arritt et al. 1997, Anderson and 
Arritt 2001). The strength of the LLJ and the location of the terminus can have a significant 
impact on MCS initiation in the Corn Belt since the LLJ is considered a favorable condition for 
initiation. Stensrud (1996b) shows the locations of the LLJs and MCCs around the world overlap 
significantly. The location of the LLJs and MCCs within the United States are in approximately 
located over the Corn Belt region.  
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LLJs have been linked to severe weather, both of which mainly occur in the initiating and 
developing stages of the MCS (McAnelly and Cotton 1986, Fritsch and Forbes 2001, Johnson 
and Mapes 2001). According to Higgins et al. (1997), the region of maximum precipitation is 
due to the nocturnal convection linked to the LLJ. According to Tuttle and Davis (2006), the LLJ 
is considered a major contributor to the forcing and maintenance of nocturnal precipitation. The 
precipitation associated with the LLJ accounts for 30% to 60% of the total precipitation over the 
United States (Wang and Chen 2009). Since MCSs tend to initiate in the late afternoon and early 
evening and reach maximum size and precipitation in the overnight hours, the nocturnal 
convection associated with MCSs can be coupled to the LLJ due to the nocturnal precipitation 
associated with the MCSs and LLJ (Jirak et al. 2003). 
 
Moisture 
In the MCS precursor environment, moisture is essential and, at the surface, the average 
specific humidity is 1.35 x 10-2 kg kg-1 with surface moisture convergence prior to MCS 
initiation common as well (Jirak and Cotton 2007). A “tongue” of higher moisture values curves 
in from the southeast and the Gulf of Mexico into the region initiation will occur in (Maddox 
1983). This potential source of moisture can be the warm, moist area that follows the LLJ (Chen 
and Kpaeyeh 1992). This moisture, along with the LLJ, presents two favorable conditions for 
MCS initiation. Also, MCSs forming east of the Rocky Mountains typically need precipitable 
water values of 40 millimeters or greater to become well organized (McAnelly and Cotton 1986), 
but not to initiate.  
While the moisture in the atmosphere impacts MCS initiation over the Corn Belt, the 
moisture within the ground or flowing over the ground can influence initiation as well. In the 
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Corn Belt, the Mississippi River basin contributes significantly to summertime precipitation 
recycling. The available runoff/moisture has an interannual variability that is related to wet 
versus dry summers. Less moisture is available for precipitation recycling in dry summers 
(Carleton et al. 2008). 
 
Temperature 
 Temperatures within the area of MCS initiation are not typically the highest in the area. 
Temperatures are higher to the south and southwest of the initiation location. Temperatures are 
cooler to the northwest of the initiation location (Maddox 1983). The temperatures needed within 
the MCS environment will also adjust with changes in the global average temperature throughout 
the decades. Some decades show accelerated warming/rapid increases, while other decades show 
no warming. Climate simulations do show these decades continue in the future and are a results 
of internally generated decadal climate variability (Meehl et al. 2013). 
 Lastly, within the MCS initiation environment, there is stronger 700 hPa temperature 
advection than in the widespread convection initiation environment at the 99% statistical 
significance. The difference between the two environments is on the order of a magnitude (Jirak 
and Cotton 2007). In the Jirak and Cotton (2007) sample, over 75% of the MCSs had warm air 
advection at 700 hPa at six hours prior to initiation. 
 
Wind shear 
Wind shear does play a very important role with every type of convection in affecting the 
system structure to a very high degree (Wilhelmson and Klemp 1978, Weisman and Klemp 
1982, Rotunno et al. 1988, Weisman and Rotunno 2004) leading to the conclusion that an 
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important aspect of MCS initiation is the role of wind shear. Larger vertical wind shear over the 
lowest one, three, and six kilometers is needed for MCS initiation than for widespread 
convection (significant at the 99% level; Jirak and Cotton 2007). MCCs, according to Laing and 
Fritsch (2000), initiate close to the region of maximum low-level wind shear. Coniglio et al. 
(2007) found low level wind shear is needed for initiation but the mid- and upper-level wind 
shear is more important for maintaining the MCS. Cohen et al. (2007) stated the wind shear over 
the 0-10 kilometer layer gave the best indication of the MCS intensity over just observing the 
low level wind shear or the upper level wind shear.  
 
Wind direction and speed 
 After wind shear, winds (direction and intensity) are influential to convective initiation. 
The winds in the precursor MCS environment are stronger than what is seen with widespread 
convection (at 99% statistical significance) through the entire depth of the troposphere (Jirak and 
Cotton 2007). Winds at 850 hPa, used as a proxy for the LLJ, have a southerly component that, 
according to Jirak and Cotton (2007), is present in the precursor environments of more than 
three-fourths of the MCSs in the sample. 
 
Large scale alterations 
 MCSs have been found to alter the large-scale environment affecting the formation of 
future MCSs within the general vicinity. MCSs can alter the environment through the 
enhancement of warm, moist air flowing into the region, the production of upper-level 
perturbations, and the creation of a positive feedback (Stensrud 1996a, Fritsch and Forbes 2001). 
MCSs can also alter the environment by the heating that occurs from the convective and 
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stratiform components. This heating comes from condensation, evaporation, and melting (Houze 
1989). 
 
Spatial and temporal distribution 
Most of the MCSs occurring in the United States, initiate between the Rocky Mountains 
and Appalachian Mountains (Ashley et al. 2003) and between 30ᵒN and 50ᵒN (Velasco and 
Fritsch 1987). MCCs have a maximum number of initiations in May, June, July, and August 
(86% of events occurring during these four months) according to Ashley et al. (2003), and MCSs 
are more likely to occur in May, June, and July, according to Jirak et al. (2003). On average, 35 
MCCs occur in the United States every year (Anderson and Arritt 1998), but when factoring in 
other MCSs, the number will be significantly greater. Velasco and Fritsch (1987) found in the 
distribution of MCCs that many form from the combination of smaller systems. These mergers 
and initiations, in general, occur farther westward (Corn Belt region) and occur more in the late 
spring than in the early spring.  
The precipitation associated with MCSs accounts for 60% to 75% of the precipitation 
falling east of the Rocky Mountains (Peters and Schumacher 2014). The precipitation from 
MCCs that falls within the Corn Belt region can, on average, contribute up to 20% of the total 
precipitation in any given warm season. However, MCCs can contribute up to 40% of the total 
precipitation in some Corn Belt locations during the warm season. Most of the precipitation from 
MCCs does fall over the Corn Belt region (Ashley et al. 2003). 
 While MCCs in North and South America occur with a similar setup, North American 
MCCs occur over a much larger latitudinal range than South American MCCs. Velasco and 
Fritsch (1987) stated that this difference is due to the size of the land mass and the amount of 
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influence from the westerlies. The MCCs in North America and the MCCs in South America are 
similar except the South American MCCs reach a much larger maximum horizontal extent.  
 
Teleconnection Patterns 
 Teleconnection patterns affect global weather patterns and have the potential to affect 
MCS initiation over the Corn Belt. There are dozens of teleconnection patterns across the world, 
and a significant portion of those have the possibility of affecting the weather (e.g., storm tracks, 
precipitation) over the United States Corn Belt. Out of the dozens of possible teleconnection 
patterns that could affect weather over the Corn Belt, the teleconnection patterns that have the 
most potential to influence weather in the Corn Belt in the warm season (April – September) are: 
Arctic Oscillation, East Pacific-North Pacific Pattern, El Nino Southern Oscillation, North 
Atlantic Oscillation, Pacific Decadal Oscillation, Pacific-North American Pattern, and West 
Pacific Pattern.  
 
Arctic Oscillation (AO) 
A lesser-known teleconnection pattern is the Arctic Oscillation (AO). The AO was first 
introduced by Thompson and Wallace (1998, 2000) and Thompson et al. (2000). The AO is 
highly correlated to the North Atlantic Oscillation (NAO), but each has distinctive features 
(Ambaum et al. 2001). When the AO is positive, there are negative height anomalies located 
over the Arctic, with positive height anomalies over the northern Pacific and Atlantic Oceans. In 
the positive phase, the jet stream has shifted northward (Climate Prediction Center 2014) and is 
of more zonal flow. The positive phase corresponds to fewer cyclones, less moisture, and a 
decreased potential for convection due to the placement of the more zonally flowing jet stream 
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(Hu and Feng 2010). Thompson et al. (2000) found that the AO has a tendency to be positive 
year round due to sea level pressure falls in the summer. When the AO is negative, the anomalies 
are of opposite sign and the jet stream has shifted southward and is of more meridional flow 
(Thompson and Wallace 1998, 2000).  
The AO is evident throughout the entire year through the depth of the troposphere. The 
AO is typically stronger in the winter when it extends well into the stratosphere (Thompson and 
Wallace 2000). According to Hu and Feng (2010), the AO does affect the summertime 
precipitation over the United States Corn Belt region and can contribute to drought and flood 
events. Hu and Feng (2010) concluded the AO has had a year round impact on the Corn Belt 
since the early 1900s. 
While the AO is not considered a leading teleconnection pattern, it does work in 
conjunction with other teleconnection patterns to create the weather we experience all year 
round. The other teleconnection patterns are the NAO and the Pacific-North American Pattern 
(PNA). There have been studies discussing the possible interconnectedness of the AO and NAO 
(e.g., Ambaum et al. 2001, Rogers and McHugh 2002). However, the AO represents its 
corresponding large/planetary scale circulation anomalies on the seasonal and annual variability 
scales. The NAO is only pertinent to its corresponding large/planetary scale circulation 
anomalies when the NAO is averaged over entire seasons (Thompson et al. 2000).  
 
East Pacific-North Pacific Pattern (EPNP) 
Studies have been done connecting various teleconnection patterns to drought or moist 
years. A notable one is Bell and Janowiak (1995), who found that the East Pacific-North Pacific 
(EPNP) pattern was strongly positive in the months leading up to the 1993 floods indicating 
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there was a lag with the EPNP’s influence on precipitation. Also, extreme phases of the EPNP 
are rare. The historical record since 1964 has only one time the EPNP was over one σ away from 
the mean in a three month period – March to May 1993 (up to the time of the Bell and Janowiak 
(1995) publication). Bell and Janowiak (1995) noted that the EPNP set up a persistent ridge over 
the western United States prior to the onset of the floods. Once the ridge dissipated, a strong 
zonal flow was set up allowing the cyclone activity occurring over the Pacific Ocean to enter the 
United States. This circulation, along with a quasi-stationary front and a sustained influx of 
moisture, influenced the excessive precipitation and flooding. The cyclones propagated directly 
into the Midwest/Corn Belt setting up the systems which caused the flooding. The negative 
phase of the EPNP will result in a low pressure/trough that develops over the west. This low 
pressure will facilitate the influx of moisture, needed for MCS initiation, into the Corn Belt from 
the Gulf of Mexico (Bell and Janowiak 1995). The conclusion was drawn that the EPNP pattern 
provided an indirect effect on the storm tracks and, thus, influenced the floods of 1993. 
When the EPNP is positive, there are positive height anomalies over Alaska and Western 
Canada and negative height anomalies over Eastern North America and Central North Pacific. 
An enhanced cyclonic circulation over the eastern United States and an enhanced anticyclonic 
circulation over the western United States occur due to the southward shift and intensification of 
the Pacific jet stream (Climate Prediction Center 2014) bringing moisture from the Pacific into 
the Corn Belt region. The anomalies are of opposite sign when the EPNP is negative. 
 
El Nino Southern Oscillation (ENSO)  
El-Nino Southern Oscillation (ENSO) is an interannual variation in sea surface 
temperature that affects the weather pattern on a global scale. Due to the sea surface temperature 
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changes, ENSO has an impact on precipitation leading to flooding or drought in different parts of 
the world. These anomalous sea surface temperatures are due to the change in the trade winds. 
When weaker trade winds occur, El Nino develops due to the decrease in the upwelling of cooler 
ocean temperatures, leading to warmer sea surface temperatures. When stronger trade winds 
occur, the opposite occurs and La Nina develops. Since there is an annual variation, or can be, 
ENSO could explain at least a portion of the variation in the interannual trend (Walker 1923, 
Walker 1924, Walker 1928, Walker and Bliss 1930, Walker and Bliss 1932, Walker and Bliss 
1937, Berlage 1966, Bjerknes 1969).  
When La Nina occurs, Groisman et al. (2012) concluded that fewer heavy and extreme 
precipitation events occur over the central United States (i.e., the Corn Belt region) than in other 
ENSO phases. Groisman et al. (2012) also concluded that since La Nina events have become less 
common, climate change has affected ENSO and therefore precipitation events across the central 
United States. Becker et al. (2009) concluded that the Ohio River Valley, which is partly within 
the study domain, sees fewer extreme events, such as MCSs, during El Nino when compared to 
La Nina. This produces a lower mean daily precipitation. 
For future consideration, it has been proposed that there is a correlation between ENSO 
and Madden-Julian Oscillation (MJO). The MJO is a teleconnection pattern located in the Indian 
Ocean and is on a 41-53 day cycle (Madden and Julian 1971, Madden and Julian 1994) with a 
typical MJO event covering approximately 12,000 to 20,000 km and only one fully developed 
MJO event can exist at any one time (Zhang 2005). Lin et al. (2004) suggested that the MJO 
could start or end an El Nino event. A possible way of influence is when the thermal advection 
associated with the MJO is pushed eastward from the western Pacific warm pool. This has been 
observed with the beginning stages of warm ENSO events. Another influence could possibly 
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arise if the MJO reduces the change in sea surface temperature from the western Pacific Ocean to 
the eastern Pacific Ocean. This would also give rise to a warm ENSO event (Zhang 2005). 
 
North Atlantic Oscillation (NAO) 
When the North Atlantic Oscillation (NAO) is positive, there are positive height 
anomalies over the central North Atlantic, eastern United States, and Western Europe (Azores 
High) with negative height anomalies over the northern North Atlantic (Icelandic Low). A 
positive NAO is associated with warmer sea surface temperatures in the North Atlantic with 
cooler sea surface temperatures to the north and south. With a positive NAO, the Azores High 
and Icelandic Low strongly force the jet stream over North America poleward. With a negative 
NAO, the Azores High and Icelandic Low are weak and the jet stream is located equatorward. 
The NAO has been known to be locked into a certain phase over long periods of time (greater 
than ten years; Climate Prediction Center 2014). This locking would keep the anomalies 
associated with NAO relatively known and there would not be much movement (associated with 
the NAO anomalies) in the storm tracks.  
There have been studies examining the links between the NAO and the AO. One study 
showed that the NAO and the AO are only separable in non-winter months. In winter months, the 
two teleconnection patterns are linked with one teleconnection pattern contributing to the other 
(Rogers and McHugh 2002). Ambaum et al. (2001) showed the NAO can be easily identified by 
Principal Component Analysis (PCA), but the AO cannot. This lead to their conclusion that the 
NAO and AO cannot be separated.  
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Pacific Decadal Oscillation (PDO)  
The Pacific Decadal Oscillation (PDO; Mantua et al. 1997) could be used to explain the 
interdecadal variability over the Corn Belt. The leading variability mode from a standardized 
PCA time series is the PDO (Newman et al. 2003). The PDO can be observed in the changes in 
the sea surface temperatures above 20ᵒN, more prominently seen in the monthly mean anomalies 
as compared to daily changes (Schneider et al. 2001). According to Schneider and Cornuelle 
(2005), the PDO is best associated with the Aleutian Low’s position (off the Alaskan coast) and 
strength. When the Aleutian Low deepens, the westerly and poleward winds increase and surface 
temperatures increase in the eastern portion of the low.  
 However, Schneider and Cornuelle (2005) also suggest that the PDO, at least partially, 
arises from changes in the North Pacific atmosphere and possible forcing by ENSO. They also 
suggest the PDO arises from tropical and North Pacific processes. However the PDO arises, it 
has been shown to have impacts on North American precipitation and surface temperatures 
(Dettinger et al. 1998, Cayan et al. 1998, Mantua and Hare 2002). Cayan et al. (1998) showed 
that there is a decadal fluctuation (periods of seven years or more) in the precipitation. The 
fluctuation accounts for 20% to 45% of the annual variance in the precipitation. Due to this fact, 
the PDO could have a significant impact on the decadal/semi-decadal trend of the MCS initiation 
within the Corn Belt region.  
 Several studies have postulated that there is a link between the PDO and ENSO. ENSO 
tends to influence the frequency and intensity of the PDO (Mantua and Hare 2002, Newman et 
al. 2003, Schneider and Cornuelle 2005, Wang et al. 2012). Wang et al. (2012) concluded the 
atmospheric anomalies produced by the PDO are comparable to the atmospheric anomalies 
produced by ENSO in some regions, but in other regions the PDO atmospheric anomalies are 
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weaker. According to Newman et al. (2003), the PDO, on all time scales, is dependent on ENSO 
and that the skill in forecasting ENSO can be related to the skill in forecasting the PDO.  
 
Pacific-North American Pattern (PNA) 
When the Pacific-North American pattern (PNA) is positive, there are positive height 
anomalies over Hawaii and western North America, and negative height anomalies south of 
Alaska and over the southeastern United States. The positive PNA phase also brings lower than 
normal precipitation to the upper Midwest. The PNA’s positive phase is also associated with an 
enhanced East Asian jet stream. Along with this enhancement, there is an eastward shift, towards 
the western United States, of the jet exit region. When the PNA is negative, the anomalies are of 
opposite sign. The PNA is determined by applying PCA to 500 hPa height anomalies over the 
Northern Hemisphere Pacific Ocean and can be physically separated from the AO (Ambaum et 
al. 2001, Climate Prediction Center 2014). 
The PNA has been found to be strongly associated with ENSO, which is determined by 
sea surface temperatures in the equatorial Pacific. The negative phase of the PNA tends to be 
associated with La Nina events, and the positive phase of the PNA is associated with El Nino 
events. PNA is also considered to be a natural mode of climate variability (Climate Prediction 
Center 2014).  
 
West Pacific Pattern (WP) 
 The West Pacific Pattern (WP) is one of the lesser studied teleconnection patterns. It is 
located over the North Pacific and is active in all months. When the WP is positive, there are 
positive height anomalies over the Western Pacific and Western Canada, and negative height 
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anomalies west of Alaska and off the California coast. When the WP is negative, then the 
anomalies are of the opposite sign. The phase of the WP affects the placement of the Pacific/East 
Asian jet stream. A strong positive or negative phase produces variations in the location of the 
Pacific jet stream’s entrance region as well (Wallace and Gutzler 1981, Barnston and Livezey 
1987, Climate Prediction Center 2014).  
 
Previous Studies in the Rocky Mountains 
 Previous studies in the Rocky Mountains (Cotton et al. 1983, Banta and Schaaf 1987, 
Banta 1990, Tucker and Crook 2001, Tucker and Crook 2005, Callen 2012, Callen and Tucker 
2016) have examined preferred initiation locations of thunderstorms and MCSs. Banta and 
Schaaf (1987) used geosynchronous satellite data to trace back thunderstorms to the initiation 
peak and used wind data to determine the preferential wind direction for the peaks. Tucker and 
Crook (2005) simulated initiation with various wind speeds and wind directions to determine the 
most favorable conditions for initiation. Callen (2012) and Callen and Tucker (2016) determined 
the warm season MCS initiation conditions in the Arkansas-Red River Basin portion of the 
Rocky Mountains (west of 104ᵒW) in the years 1996 to 2006. A cluster analysis was run to 
cluster the MCSs to peaks within the Rocky Mountain range (preferential peaks). This analysis 
showed that each preferred peak had a different set of MCS initiation conditions. These studies 
provide the basis for looking at possible topographic influences within the Corn Belt. While the 
topographic features in the Corn Belt are not as prominent as the Rocky Mountains, there is still 
potential for these features to influence convection associated with MCS initiation. 
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North American Regional Reanalysis (NARR) 
 To determine the MCSs in the Corn Belt, the North American Regional Reanalysis 
(NARR; National Climatic Data Center 2015) model data was used. NARR, first described by 
Mesinger et al. (2006), is a regional reanalysis on a 32 kilometer grid with 45 vertical layers. It is 
run on three hour intervals with assimilation of near surface variables (including wind and 
moisture) and precipitation occurring hourly (Mesinger et al. 2006, West et al. 2007). NARR is 
considered a climate dataset that can be used for the synoptic scale and mesoscale (Kennedy et 
al. 2011). NARR was built using components of NCEP-DOE (National Centers for 
Environmental Prediction – Department of Energy) Global Reanalysis and the NCEP Eta Model 
and its Data Assimilation System (Mesinger et al. 2006). 
 A known issue with NARR is the spurious grid anomalies. According to West et al. 
(2007), there were approximately 370 spurious grid anomalies per year prior to 2003, and which 
increased to around 4,000 spurious grid anomalies per year starting in 2003. West et al. (2007) 
speculated the increase in spurious grid anomalies occurred because of how the anomalous latent 
heating was specified. In this analysis, the spurious grid anomalies are ruled out through satellite 
verification when possible. Also, the bulk of the spurious grid anomalies were small enough that 
MCS criteria would not be met. West et al. (2007) does state that using automated searches to 
find systems means some of the spurious grid anomalies would be included with those systems. 
Due to these spurious grid anomalies, the MCSs obtained from NARR were not derived using an 
automated search process. 
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CHAPTER 3 
DATA COLLECTION AND ANALYSIS METHODOLOGY 
 
 The MCS analysis was completed over the Corn Belt region of the United States in the 
warm season (April through September) in the years 1979 to 2013 for each of the six hours prior 
to initiation through the three hours after initiation. The MCSs used in this analysis were defined 
using NARR and verified with satellite data. Several types of statistical analyses were used, 
including logistic regressions and Bayes’ Theorem applications, to determine MCS initiation 
characteristics over the Corn Belt region. The data and methods for this analysis are discussed in 
detail below. 
 
Gaps in Knowledge 
 Even with the extensive work (see Chapter 2) that has been completed on MCSs, there 
are still gaps in the knowledge that need to be answered. This analysis attempts to answer the 
following research questions within specific topic areas: 
Mesoscale Variation (Small Scale): 
 How does the MCS initiation environment over the Corn Belt change based on the hour 
of the day? 
 How does the MCS initiation environment change over the Corn Belt throughout the 
warm season by month? 
 How does the MCS initiation environment change over the Corn Belt throughout the 
warm season from April through June to July through September? 
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 How does the MCS initiation environment change over the Corn Belt from one warm 
season to the next? 
 How does the MCS initiation environment change over the Corn Belt from 1979-1987 to 
1988-1993 to 1994-2007 to 2008-2013? 
 How does the MCS initiation environment change over the Corn Belt from the 1979-
1996 time frame to the 1997-2013 time frame? 
 How does the MCS initiation environment differ from the null environment at all grid 
points? 
Large Scale Variation: 
 How is MCS initiation distributed over the entire Corn Belt in the warm season? 
 How is MCS initiation over the Corn Belt affected by specific teleconnection patterns? 
To answer the above questions, the MCSs in the 1979 to 2013 warm season over the Corn Belt 
had to first be defined. 
 
Mesoscale Convective System Definition 
The Corn Belt region of the United States served as the area of analysis (Figure 1). This 
area of analysis is comprised of Kansas, Nebraska, South Dakota, North Dakota, Minnesota, 
Iowa, Missouri, Illinois, Indiana, and Ohio. Corn Belt initiating MCSs were determined for the 
entire warm season (April through September; bulk of the growing season), in the years 1979 to 
2013.  
MCSs were determined using NARR (Mesinger et al. 2006) and further verified with 
satellite data (GOES; 1998 to 2013). NARR was used to define the MCSs within the Corn Belt 
since Bukovsky and Karoly (2007) showed NARR defined MCS events and actual MCS events 
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corresponded well spatially and temporally. Also, NARR has a better resolution than some 
atmospheric models with a temporal resolution of three hours on a 32 kilometer grid and with 45 
vertical layers. Another reason is NARR starts in January 1979 and continues to the present, with 
no missing data. In NARR, a MCS would cover multiple grid points at its maximum horizontal 
extent (MHE; in precipitation). Also, NARR assimilates real-time data including hourly 
precipitation through the use of latent heating profiles.  
To define the MCS, it initiated at the first appearance of convective cloud cover (cloud 
tops first below -30ᵒC; areal coverage of 5% or greater of three hour average convective cloud 
cover; calculations done at grid points with a weighted average in between) in the NARR model. 
The center of the area with the highest amount of convective cloud cover (Max_Con_Cloud 
_Cov; recorded for later use) was recorded as the initiation location (latitude and longitude) for 
that system. If more than one location of maximum convective cloud cover was associated with a 
system, the center among the maximum convective cloud cover locations was used as the 
initiation location.  
The MCS only had to initiate within the Corn Belt. If the MCS left the Corn Belt before it 
achieved MCS status, it was still considered a Corn Belt initiated MCS. The MCS lifetime 
started once the cloud top temperature reached below -30ᵒC and ended when the cloud top 
temperature was above -30ᵒC. The time below -30ᵒC had to be a minimum of six hours (length of 
convective cloud cover appearance) and had to maintain a minimum of 5% areal coverage of 
three hour average convective cloud cover over the entire duration. Since this database is for 
MCS initiations, merging MCSs were listed as two (or more, depending on the mergers 
occurring) separate systems and splitting MCSs were listed as one system until the split, then the 
smaller portion was recorded as a new MCS. 
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After initiation, the MCS had to reach a MHE, in categorical rain, of at least 100 
kilometers and precipitation had to occur in two consecutive NARR frames for the same system. 
Categorical rain only states if precipitation occurred, but not the intensity. Categorical rain is 
used over a rainfall intensity variable because the focus of the database is on initiation, not the 
lifetime or precipitation production. The progression of the categorical rain and convective cloud 
cover had to be unbroken/continuous through the MCS lifetime. Thus, the convective cloud 
cover and categorical rain of one frame had to partially overlap the convective cloud cover and 
categorical rain of the next frame.  
For verification that the NARR model data matched the satellite imagery, MCSs 
initiating in 1998 or later were authenticated using satellite data (GOES satellite data; archived at 
the University of Wisconsin’s Space Science and Engineering Center). The satellite data were 
also used to determine the exact initiation and dissipation hour for each MCS initiating in 1998 
or later (1998 was the first year with almost complete hourly data). The exact initiation and 
dissipation hours were established by comparing the maximum convective cloud cover and the 
window in which the model indicated an MCS would initiate with the satellite imagery. If NARR 
indicated an MCS initiated in the 15 UTC to 18 UTC window on given day, the satellite images 
from 15 UTC to 18 UTC were examined. If the satellite image corroborated the initiation in 
NARR, then the MCS was included in the database. An hour after model run was also recorded 
for each MCS. Hour after model run was coded as 0, 1, 2, or 3 depending on the hour. If an MCS 
initiated at 17 UTC, in the 15 UTC to 18 UTC window, then an hour after model run value of 2 
was recorded. The same applied for the dissipation. The initiation hour occurred when a portion 
of the cloud top was below -30ᵒC. The dissipating hour occurred when all of the cloud top was 
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above -30ᵒC. The initiation and dissipation hours were also used to calculate the MCS durations 
for the MCSs initiating in 1998 or later. 
Upon placement inspection of the MCSs within NARR versus where the MCSs appeared 
on satellite, 99% of the MCSs were in the expected location with the remaining 1% not 
appearing on any satellite images. The MCSs that did not appear on any satellite image were 
removed from the database. MCSs appearing in the satellite images, but not appearing in NARR, 
were not included in this dataset since this dataset is based off of the NARR data.  
Linear regressions were composed to determine the exact initiation and dissipation hours 
and duration of the MCSs initiating before 1998 (MCSs not verifiable with satellite data). These 
linear regressions were run using the values of the maximum convective cloud cover (in the 
initiation or dissipation frame depending on the equation) and the hour after the model run from 
the MCSs initiating in 1998 or later. Hour after the model run (Hour_After_Model_Run) had 
values of 0, 1, 2, or 3 and the convective cloud cover was in increments of five. The initiation 
hour equation is: 
 
 Hour_After_Model_Run = 3.232 – 0.034*Max_Con_Cloud_Cov (1) 
 
With an associated R2 value of 0.617 (61.7% of the variance in the data was accounted for with 
this equation). The dissipation hour equation is: 
 
 Hour_After_Model_Run = 0.0356*Max_Con_Cloud_Cov – 0.5169 (2) 
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With an associated R2 value of 0.626 (62.6% of the variance in the data was accounted for with 
this equation). While neither R2 value produces a complete fit, both equations were still used to 
determine the hour after model run for each MCS initiating prior to 1998. Two equations were 
created because the initiation hour equation was formulated on increasing convective cloud cover 
and the dissipation hour equation was formulated on decreasing convective cloud cover.  
To maintain consistency throughout the years of analysis, the hour after model run for 
each of the MCSs initiating before 1998 was rounded to the nearest whole number to calculate 
the exact initiation and dissipation hours. To get the exact initiation and dissipation hours, the 
hour after model run value was added to the model run time/hour for each MCS. Duration was 
calculated for each MCS using the above equations, the three hour window in NARR for 
initiation and dissipation, and satellite data.  
At a minimum, each MCS had to initiate within the Corn Belt, reach a MHE of 100 
kilometers or more, have convective cloud cover for a minimum of six hours, produce 
precipitation for a minimum of two consecutive NARR frames, and be verified on satellite 
images for any MCS occurring in 1998 to 2013. This resulted in an MCS database with 2,158 
systems. Figure 1 shows the initiation locations, shaded by initiation year, of all the MCSs in the 
database.  
An associated null case was determined for each MCS. A null case had to be in an area 
that was devoid of active convection, precipitation, and clouds. The null cases were used to show 
that if the MCS environment is unique, then there would be differences between the MCS case 
environment and the null case environment. The “initiation” time frame (hour, day, month, and 
year) for each null case was the same as its associated MCS case. This was done to ensure the 
time spread for the null cases was the same as the time spread for the MCS cases. 
30 
 
Figure 1. Map of all MCSs in database. 
 
Variable Selection and Observation 
 The variables used in this analysis (included in Tables 1 and 2 with full variable name, 
abbreviation, and unit) were included after a thorough review of the literature (see Chapter 2). 
The small scale variables, included in Table 1, are ones that multiple journal papers indicated are 
important to MCS initiation over the United States. There are 38 small scale variables. For the 
large scale analysis (variables included in Table 2), the teleconnection patterns are the ones that 
have the potential to influence the Corn Belt weather during the warm season. There are seven 
teleconnection patterns used. All teleconnection pattern index values for the appropriate time 
frames were downloaded from the Climate Prediction Center’s website (www.cpc.ncep.gov 
/data/teledoc/telecontents.shtml). 
 For the small scale analysis, all NARR variables were observed using Integrated Data 
Viewer (IDV, Murray 2003) and gathered using the Data/Time Series Probe tool. NARR 
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variables are indicated in Table 1. The other small scale variables included in Table 1, such as 
the wind direction, wind speed, and wind shear variables, were derived using the corresponding 
NARR variables. A grid box centered on the initiation location for each MCS was used in the 
small scale analysis. The grid box was used to capture upstream and downstream values as well 
as the background environment and synoptic setup. The points in the grid box were observed as 
such (ILO = Initiation Longitude, ILA = Initiation Latitude): 
 
 . (ILO - 1ᵒ, ILA + 1ᵒ) . (ILO, ILA + 1ᵒ) . (ILO + 1ᵒ, ILA + 1ᵒ) 
 . (ILO - 1ᵒ, ILA) . (ILO, ILA) . (ILO + 1ᵒ, ILA) 
 . (ILO - 1ᵒ, ILA - 1ᵒ) . (ILO, ILA - 1ᵒ) . (ILO + 1ᵒ, ILA - 1ᵒ) 
 
Each variable was observed at the nine different points for each MCS and associated null case 
for each hour data was gathered (or interpolated) for that MCS. Since NARR is only run every 
three hours, the variables were gathered only every three hours. Variable data were gathered 
outside of the analysis window (six hours prior to initiation through three hours after initiation – 
10 hours of analysis), so interpolation rather than extrapolation could occur. An assumption of a 
linear trend between the model run hours was used for the interpolation. 
 There were cases when NARR could not calculate a variable. If NARR could not 
calculate a variable, then the variable was recorded as missing. The variable that had missing 
values the most often was Geopotential Height at Cloud Base (GHCB). It is possible that GHCB 
does not exist for that model run (and the interpolated hours) because no clouds exist or the 
conditions are not right for cloud formation, hence no cloud base to determine the geopotential 
height at cloud base. 
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Table 1. List of Small Scale Variables Included in This Analysis.  
Full Variable Name 
From 
NARR 
Variable 
Abbreviation Unit 
Temperature at 10 Meters Above Ground X T10 K 
Temperature at 850 hPa X T850 K 
Temperature at 700 hPa X T700 K 
Temperature at 500 hPa X T500 K 
Temperature at 200 hPa X T200 K 
Geopotential Height at Cloud Base Level (used as a proxy 
for the Lifting Condensation Level) 
X GHCB gpm 
Geopotential Height at 700 hPa X GH700 gpm 
Geopotential Height at 500 hPa X GH500 gpm 
Geopotential Height at 200 hPa X GH200 gpm 
Specific Humidity at 850 hPa X SH850 kg kg-1 
Specific Humidity at 700 hPa X SH700 kg kg-1 
Specific Humidity at 500 hPa X SH500 kg kg-1 
Specific Humidity at 200 hPa X SH200 kg kg-1 
Storm Relative Helicity at 0 to 3,000 Meters X SRH m2 s-2 
Convective Available Potential Energy X CAPE J kg-1 
Precipitable Water X PW mm 
Soil Moisture Content at a Layer Between Two Depths 
Below Land Surface Layer 
X SMC kg m-2 
Best Four-Layer Lifted Index at Layer Between Two 
Levels at Pressure Different from Ground to Level Layer 
X 4LI ᵒC 
U Component Wind at 10 Meters X U10 m s-1 
U Component Wind at 850 hPa X U850 m s-1 
U Component Wind at 700 hPa X U700 m s-1 
U Component Wind at 500 hPa X U500 m s-1 
V Component Wind at 10 Meters X V10 m s-1 
V Component Wind at 850 hPa X V850 m s-1 
V Component Wind at 700 hPa X V700 m s-1 
V Component Wind at 500 hPa X V500 m s-1 
Wind Direction at 10 Meters  WD10 ᵒ 
Wind Direction at 850 hPa  WD850 ᵒ 
Wind Direction at 700 hPa  WD700 ᵒ 
Wind Direction at 500 hPa  WD500 ᵒ 
Wind Speed at 10 Meters  WS10 m s-1 
Wind Speed at 850 hPa  WS850 m s-1 
Wind Speed at 700 hPa  WS700 m s-1 
Wind Speed at 500 hPa  WS500 m s-1 
U Component Wind Shear: Surface to 700 hPa  UWSS700 m s-1 
U Component Wind Shear: Surface to 500 hPa  UWSS500 m s-1 
V Component Wind Shear: Surface to 700 hPa  VWSS700 m s-1 
V Component Wind Shear: Surface to 500 hPa  VWSS500 m s-1 
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Table 2. List of Large Scale Variables Included in the Analysis.  
Full Variable Name Variable 
Abbreviation 
Unit 
Arctic Oscillation AO N/A 
East Pacific-North Pacific Pattern EPNP N/A 
El Nino Southern Oscillation ENSO N/A 
North Atlantic Oscillation NAO N/A 
Pacific Decadal Oscillation PDO N/A 
Pacific North American Pattern PNA N/A 
West Pacific Pattern WP N/A 
 
Analysis Tools 
 For this analysis, several statistical tools were used including significance tests 
(Independent Samples T-Tests), logistic regressions, Bayes’ Theorem, and spatial statistics. A 
significance level of α = 0.01 was used throughout the analysis. 
 
Significance tests 
 The small scale variable values in the MCS cases were compared to the variables values 
in the null cases using Independent Samples T-Tests with equal variances not assumed. The first 
round of significance testing was run to decrease the number of small scale variables used in the 
analysis. If the variable values in the MCS cases were significantly different (with a p-value less 
than 0.01) from the variable values in the null cases, then those variables were included in the 
logistic regressions. 
The second round of significance testing was run to compare different time periods 
within the same analysis section (e.g., comparing April, May, June, July, August, and September 
variable values to determine if there were significance differences between the months). 
Independent Samples T-tests were used to compare two groups and Analysis of Variance 
(ANOVA) were used to compare more than two groups. 
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Logistic regressions 
 The logistic regression can be used for changing deterministic forecasts into probabilities 
and to determine the importance (or relative importance) of each variable (Brocker 2010) and is 
useful because the input variable distribution functions do not have to be normalized (Wilks 
2011, Bouallègue 2013). The logistic regression is used in this analysis to determine if the 
conditions/variables provided for analysis can predict (or assess) whether an MCS would occur 
within the Corn Belt and within a given time period and time frame.  
Logistic regression has inputs of zero (null cases) and one (MCS cases) and the 
probability of the MCS occurring can be determined (Coniglio et al. 2007). The variables 
included in the logistic regression equations in this analysis were determined using the 
significance tests. The probability of the MCS occurring given the variables included in the 
equation was the most important part of the output for this part of the analysis. Statistical 
Packages for the Social Sciences (SPSS) was used to run the logistic regressions. An estimated 
probability of an event occurring of 0.5 was used throughout this analysis. 
However, one issue with the logistic regression is the overfitting that will occur if the 
number of variables is equal to or greater than the number of cases (Brocker 2010). This issue 
was resolved through the use of significance testing. Also, if SPSS determines there are 
redundancies in the variables included in the logistic regressions, SPSS removed those variables 
from the analysis. The redundancies occurred when both of the wind variables used to calculate 
the wind shear variable were included in the analysis. SPSS would also remove an entire case if 
one of the variables included in the analysis was considered missing.  
 
35 
Bayes’ theorem 
 Bayes’ Theorem (a combination of the Multiplicative Law and the Law of Total 
Probability) is used as a way to determine the conditional probability of a specified variable 
occurring given another variable. Bayes’ Theorem is (Wilks 2011): 
 Pr(𝐸𝑖|𝐴) =
Pr⁡(A|𝐸𝑖)Pr⁡(𝐸𝑖)
∑ Pr⁡(𝐴|𝐸𝑗)
𝐽
𝑗=1 Pr⁡(𝐸𝑗)
 (3) 
Overall, Bayes’ Theorem is considered a more in-depth way of determining the conditional 
probability of a variable than using just the conditional probability alone. The extra terms in the 
denominator take into account all possible values add more reliability to the calculations. Bayes’ 
Theorem can be applied to a number of meteorological analyses including the one conducted 
here (Wilks 2011).  
 Bayes’ Theorem was used to determine the probability of a specified duration or MHE 
given a range of values of a small scale variable. The Bayes’ Theorem analysis will only be 
applied to the initiation time due to the assumption that MCS initiation has occurred (the 
likelihood of initiation was determined using logistic regression analysis) and a forecaster is 
determining the extent of the MCS. The small scale variables, duration, and MHE were split into 
bins with a range of values. The bin numbers and associated values for the bins are given in 
Table 3. Then Bayes’ Theorem was applied to the bins and conditional probabilities were given. 
The Bayes’ Theorem analysis was completed for the entire database (initiation location only), 
each month, and the two halves of the warm seasons (April-June and July-September).  
 
Spatial statistics 
 Spatial statistics were used for two aspects of this analysis – clustering of the MCSs over 
the Corn Belt and the distribution of MCSs related to extreme teleconnection pattern index 
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values. The spatstat package in R (Baddeley et al. 2015) was used to determine if clustering of 
the MCSs occurred over the Corn Belt for various time periods including the entire 35 years and 
each month. The L2(x) function was used to determine if clustering occurred: 
 𝐿2(𝑥) = √
𝐾(𝑥)
𝜋
− 𝑥 = 𝐿(𝑥) − 𝑥 (4) 
Where L(x) is Besag L function (Besag 1977) and K(x) is Ripley’s K function (Ripley 1977, 
Ripley 1981). Intensity of the clustering was also determined when applicable. The intensity was 
used to ascertain the placement of the clusters over the Corn Belt.  
 Also, the spatial distribution of the MCSs was determined for extreme teleconnection 
pattern values (the teleconnection patterns used in this part of the analysis are given in Table 2). 
If there was no discernable trend/pattern in the spatial distribution of the MCSs, then that 
teleconnection pattern did not highly affect the MCS initiation over the Corn Belt. If there was a 
discernable trend, then the effect the teleconnection pattern had on MCS initiation distribution 
over the Corn Belt was determined.  
 
Analysis software 
 Two statistical software packages were used to complete this analysis – SPSS and R. 
SPSS was used to run the significance tests, logistic regression, and Bayes’ Theorem analysis. R 
was used for the large scale spatial statistics analysis. ArcGIS was used to create the maps 
needed for the analysis and documentation. The results provided by the statistical analyses are 
related to the meteorology as part of this analysis and are used to answer the research questions. 
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Table 3. Bins for the Bayes’ Theorem application (continued on the next 4 pages).  
Variable to 
be Binned 
Binned 
Variable 
Values 
Binned 
Variable 
Name 
Variable to 
be Binned 
Binned 
Variable 
Values 
Binned 
Variable 
Name 
Duration 6-7 D-1 T500 270-275 T500-7 
Duration 8-10 D-2 T500 Over 275 T500-8 
Duration 11-14 D-3 T200 Under 200 T200-1 
Duration 15-18 D-4 T200 200-205 T200-2 
Duration 19-24 D-5 T200 205-210 T200-3 
Duration Over 24 D-6 T200 210-215 T200-4 
MHE 100-250 MHE-1 T200 215-220 T200-5 
MHE 250-400 MHE-2 T200 220-225 T200-6 
MHE 400-550 MHE-3 T200 225-230 T200-7 
MHE 550-700 MHE-4 T200 Over 230 T200-8 
MHE 700-850 MHE-5 SMC Under 250 SMC-1 
MHE 850-1000 MHE-6 SMC 250-300 SMC-2 
MHE Over 1000 MHE-7 SMC 300-350 SMC-3 
T10 Under 280 T10-1 SMC 350-400 SMC-4 
T10 280-285 T10-2 SMC 400-450 SMC-5 
T10 285-290 T10-3 SMC 450-500 SMC-6 
T10 290-295 T10-4 SMC 500-550 SMC-7 
T10 295-300 T10-5 SMC 550-600 SMC-8 
T10 300-305 T10-6 SMC Over 600 SMC-9 
T10 305-310 T10-7 PW Under 15 PW-1 
T10 Over 310 T10-8 PW 15-20 PW-2 
T850 Under 275 T850-1 PW 20-25 PW-3 
T850 275-280 T850-2 PW 25-30 PW-4 
T850 280-285 T850-3 PW 30-35 PW-5 
T850 285-290 T850-4 PW 35-40 PW-6 
T850 290-295 T850-5 PW 40-45 PW-7 
T850 295-300 T850-6 PW 45-50 PW-8 
T850 Over 300 T850-7 PW Over 50 PW-9 
T700 Under 265 T700-1 4LI Over 6 4LI-1 
T700 265-270 T700-2 4LI 0-6 4LI-2 
T700 270-275 T700-3 4LI -2-0 4LI-3 
T700 275-280 T700-4 4LI -6- -2 4LI-4 
T700 280-285 T700-5 4LI Under -6 4LI-5 
T700 285-290 T700-6 CAPE Under 100 CAPE-1 
T700 Over 290 T700-7 CAPE 100-500 CAPE-2 
T500 Under 245 T500-1 CAPE 500-1000 CAPE-3 
T500 245-250 T500-2 CAPE 1000-1500 CAPE-4 
T500 250-255 T500-3 CAPE 1500-2000 CAPE-5 
T500 255-260 T500-4 CAPE 2000-25000 CAPE-6 
T500 260-265 T500-5 CAPE 25000-3000 CAPE-7 
T500 265-270 T500-6 CAPE Over 3000 CAPE-8 
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Table 3 continued. 
Variable to 
be Binned 
Binned 
Variable 
Values 
Binned 
Variable 
Name 
Variable to 
be Binned 
Binned 
Variable 
Values 
Binned 
Variable 
Name 
SRH Under 50 SRH-1 GHCB 1000-1500 GHCB-2 
SRH 50-100 SRH-2 GHCB 1500-2000 GHCB-3 
SRH 100-150 SRH-3 GHCB 2000-2500 GHCB-4 
SRH 150-200 SRH-4 GHCB 2500-3000 GHCB-5 
SRH 200-250 SRH-5 GHCB 3000-3500 GHCB-6 
SRH 250-300 SRH-6 GHCB 3500-4000 GHCB-7 
SRH Over 300 SRH-7 GHCB 4000-4500 GHCB-8 
SH850 Under .005 SH850-1 GHCB 4500-5000 GHCB-9 
SH850 .005-.006 SH850-2 GHCB Over 5000 GHCB-10 
SH850 .006-.007 SH850-3 GH700 Under 2000 GH700-1 
SH850 .007-.008 SH850-4 GH700 2000-2500 GH700-2 
SH850 .008-.009 SH850-5 GH700 2500-3000 GH700-3 
SH850 .009-.010 SH850-6 GH700 3000-3500 GH700-4 
SH850 .010-.011 SH850-7 GH700 3500-4000 GH700-5 
SH850 .011-.012 SH850-8 GH700 4000-4500 GH700-6 
SH850 Over .012 SH850-9 GH700 Over 4500 GH700-7 
SH700 Under .001 SH700-1 GH500 Under 4000 GH500-1 
SH700 .001-.002 SH700-2 GH500 4000-4500 GH500-2 
SH700 .002-.003 SH700-3 GH500 4500-5000 GH500-3 
SH700 .003-.004 SH700-4 GH500 5000-5500 GH500-4 
SH700 .004-.005 SH700-5 GH500 5500-6000 GH500-5 
SH700 .005-.006 SH700-6 GH500 6000-6500 GH500-6 
SH700 .006-.007 SH700-7 GH500 6500-7000 GH500-7 
SH700 .007-.008 SH700-8 GH500 7000-7500 GH500-8 
SH700 Over .008 SH700-9 GH500 7500-8000 GH500-9 
SH500 Under .0008 SH500-1 GH500 Over 8000 GH500-10 
SH500 .0008-.0009 SH500-2 GH200 Under 11000 GH200-1 
SH500 .0009-.001 SH500-3 GH200 11000-11500 GH200-2 
SH500 .001-.002 SH500-4 GH200 11500-12000 GH200-3 
SH500 .002-.003 SH500-5 GH200 12000-12500 GH200-4 
SH500 .003-.004 SH500-6 GH200 12500-13000 GH200-5 
SH500 Over .004 SH500-7 GH200 13000-13500 GH200-6 
SH200 Under .00001 SH200-1 GH200 13500-14000 GH200-7 
SH200 1e-5-2e-5 SH200-2 GH200 Over 14000 GH200-8 
SH200 2e-5-3e-5 SH200-3 U10 Under -20 U10-1 
SH200 3e-5-4e-5 SH200-4 U10 -20- -15 U10-2 
SH200 4e-5-5e-5 SH200-5 U10 -15- -10 U10-3 
SH200 5e-5-6e-5 SH200-6 U10 -10- -5 U10-4 
SH200 6e-5-7e-5 SH200-7 U10 -5-0 U10-5 
SH200 Over .00007 SH200-8 U10 0-5 U10-6 
GHCB Under 1000 GHCB-1 U10 5-10 U10-7 
39 
Table 3 continued. 
Variable to 
be Binned 
Binned 
Variable 
Values 
Binned 
Variable 
Name 
Variable to 
be Binned 
Binned 
Variable 
Values 
Binned 
Variable 
Name 
U10 10-15 U10-8 V850 Over 20 V850-10 
U10 15-20 U10-9 WS850 0-5 WS850-1 
U10 Over 20 U10-10 WS850 5-10 WS850-2 
V10 Under -20 V10-1 WS850 10-15 WS850-3 
V10 -20- -15 V10-2 WS850 15-20 WS850-4 
V10 -15- -10 V10-3 WS850 Over 20 WS850-5 
V10 -10- -5 V10-4 WD850 45-135 WD850-1 
V10 -5-0 V10-5 WD850 135-225 WD850-2 
V10 0-5 V10-6 WD850 225-315 WD850-3 
V10 5-10 V10-7 WD850 315-45 WD850-4 
V10 10-15 V10-8 U700 Under -20 U700-1 
V10 15-20 V10-9 U700 -20- -15 U700-2 
V10 Over 20 V10-10 U700 -15- -10 U700-3 
WS10 0-5 WS10-1 U700 -10- -5 U700-4 
WS10 5-10 WS10-2 U700 -5-0 U700-5 
WS10 10-15 WS10-3 U700 0-5 U700-6 
WS10 15-20 WS10-4 U700 5-10 U700-7 
WS10 Over 20 WS10-5 U700 10-15 U700-8 
WD10 45-135 WD10-1 U700 15-20 U700-9 
WD10 135-225 WD10-2 U700 Over 20 U700-10 
WD10 225-315 WD10-3 V700 Under -20 V700-1 
WD10 315-45 WD10-4 V700 -20- -15 V700-2 
U850 Under -20 U850-1 V700 -15- -10 V700-3 
U850 -20- -15 U850-2 V700 -10- -5 V700-4 
U850 -15- -10 U850-3 V700 -5-0 V700-5 
U850 -10- -5 U850-4 V700 0-5 V700-6 
U850 -5-0 U850-5 V700 5-10 V700-7 
U850 0-5 U850-6 V700 10-15 V700-8 
U850 5-10 U850-7 V700 15-20 V700-9 
U850 10-15 U850-8 V700 Over 20 V700-10 
U850 15-20 U850-9 WS700 0-5 WS700-1 
U850 Over 20 U850-10 WS700 5-10 WS700-2 
V850 Under -20 V850-1 WS700 10-15 WS700-3 
V850 -20- -15 V850-2 WS700 15-20 WS700-4 
V850 -15- -10 V850-3 WS700 Over 20 WS700-5 
V850 -10- -5 V850-4 WD700 45-135 WD700-1 
V850 -5-0 V850-5 WD700 135-225 WD700-2 
V850 0-5 V850-6 WD700 225-315 WD700-3 
V850 5-10 V850-7 WD700 315-45 WD700-4 
V850 10-15 V850-8 U500 Under -20 U500-1 
V850 15-20 V850-9 U500 -20- -15 U500-2 
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Table 3 continued. 
Variable to 
be Binned 
Binned 
Variable 
Values 
Binned 
Variable 
Name 
Variable to 
be Binned 
Binned 
Variable 
Values 
Binned 
Variable 
Name 
U500 -15- -10 U500-3 UWSS700 10-15 UWSS700-8 
U500 -10- -5 U500-4 UWSS700 15-20 UWSS700-9 
U500 -5-0 U500-5 UWSS700 Over 20 UWSS700-10 
U500 0-5 U500-6 VWSS700 Under -20 VWSS700-1 
U500 5-10 U500-7 VWSS700 -20- -15 VWSS700-2 
U500 10-15 U500-8 VWSS700 -15- -10 VWSS700-3 
U500 15-20 U500-9 VWSS700 -10- -5 VWSS700-4 
U500 Over 20 U500-10 VWSS700 -5-0 VWSS700-5 
V500 Under -20 V500-1 VWSS700 0-5 VWSS700-6 
V500 -20- -15 V500-2 VWSS700 5-10 VWSS700-7 
V500 -15- -10 V500-3 VWSS700 10-15 VWSS700-8 
V500 -10- -5 V500-4 VWSS700 15-20 VWSS700-9 
V500 -5-0 V500-5 VWSS700 Over 20 VWSS700-10 
V500 0-5 V500-6 UWSS500 Under -20 UWSS500-1 
V500 5-10 V500-7 UWSS500 -20- -15 UWSS500-2 
V500 10-15 V500-8 UWSS500 -15- -10 UWSS500-3 
V500 15-20 V500-9 UWSS500 -10- -5 UWSS500-4 
V500 Over 20 V500-10 UWSS500 -5-0 UWSS500-5 
WS500 0-5 WS500-1 UWSS500 0-5 UWSS500-6 
WS500 5-10 WS500-2 UWSS500 5-10 UWSS500-7 
WS500 10-15 WS500-3 UWSS500 10-15 UWSS500-8 
WS500 15-20 WS500-4 UWSS500 15-20 UWSS500-9 
WS500 Over 20 WS500-5 UWSS500 Over 20 UWSS500-10 
WD500 45-135 WD500-1 VWSS500 Under -20 VWSS500-1 
WD500 135-225 WD500-2 VWSS500 -20- -15 VWSS500-2 
WD500 225-315 WD500-3 VWSS500 -15- -10 VWSS500-3 
WD500 315-45 WD500-4 VWSS500 -10- -5 VWSS500-4 
UWSS700 Under -20 UWSS700-1 VWSS500 -5-0 VWSS500-5 
UWSS700 -20- -15 UWSS700-2 VWSS500 0-5 VWSS500-6 
UWSS700 -15- -10 UWSS700-3 VWSS500 5-10 VWSS500-7 
UWSS700 -10- -5 UWSS700-4 VWSS500 10-15 VWSS500-8 
UWSS700 -5-0 UWSS700-5 VWSS500 15-20 VWSS500-9 
UWSS700 0-5 UWSS700-6 VWSS500 Over 20 VWSS500-10 
UWSS700 5-10 UWSS700-7    
 
Mesoscale Convective System Database 
 Table 4 provides the MCS database characteristic information by year and provides the 
overall (all 35 years) characteristic information. The average duration, from year to year, varies 
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from 13 to 21 hours. In the first half of the database (1979 to 1996), the yearly average duration 
varies from 14.5 to 18.9 hours. In the second half of the database (1997 to 2013), the yearly 
average duration varies from 13.0 to 21.0 hours. While conclusions cannot be drawn from the 
average duration alone, it is possible there was a change in MCS initiation in the 1996-1997 time 
frame (see Figure 2). Figure 2 shows that in the first half of the database the increasing trend is 
smaller than the increasing trend in the second half of the database. The equations for the trend 
for both halves are in the upper left-hand corner of each plot. The change in the count trend 
could have been caused by changes in teleconnection patterns (such as the Pacific Decadal 
Oscillation) and global circulation patterns, among many other possibilities.  
The duration standard deviation varies widely throughout the years. There is no 
discernible pattern between the average duration and duration standard deviation. The average 
MHE varies widely throughout the 35 year database. The MHE standard deviation varies 
between 150 and 300 kilometers, with the exception of three years (1979. 1993, and 1997). The 
yearly variations in the duration and MHE could be caused by a variety of atmospheric 
phenomena including the movement of the storm tracks, available moisture, and teleconnection 
patterns. A discussion of each individual year included in the database is in Appendix A. 
The data suggests (as seen in Figure 3) there is an overall increasing trend in the MCS 
count, which is not due to a bias in the satellite data. If the increase was due to a bias in using the 
satellite data, then the MCSs initiating before 1998 would have greater counts. This is because 
satellite data could not confirm their existence leading to a smaller, overall, increasing trend than 
what is observed. However, the increasing trend is observed throughout the 35-year time span of 
the database indicating the satellite data does not have a large effect on the overall increasing 
trend. 
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A portion of the overall increasing trend could be an artifact of the model data, but that 
appears unlikely. In 1999, a processing change in the precipitation data used in NARR occurred. 
Prior to 1999, precipitation data was processed using real time and non-real time observations. 
Starting in 1999, precipitation data were only processed using real time observations. Another 
processing change occurred in 2003 (Mesinger et al. 2006). The increasing trend in the number 
of MCS initiation over the Corn Belt started before the processing changes. The increasing trend 
is also consistent with Groisman et al.’s (2012) conclusions that intense precipitation events (i.e., 
MCSs) have been increasing over the past 30 years.  
There is also a possible decadal variation in the MCS count which could be indicative of 
an underlying atmospheric phenomena affecting the Corn Belt of the United States. This possible 
decadal variation can be seen in Figure 3 under the overall increasing trend in the count. Relative 
low values of the count occur in 1979/1980, 1988, 1994, and 2008. Relative high values of the 
count occur in 1986, 1993, 2005, and 2011. The “decades” would be: 1979-1987, 1988-1993, 
1994-2007, and 2008-2013. This decadal variation will be explored further in the results section. 
 Of the 11 years that have counts over one standard deviation away from the average, 
1988 is the most extreme. In 1988, the Corn Belt had a major drought year. It has the lowest 
MCS count (as seen in Figure 3), but not the shortest average duration nor the smallest average 
MHE. In 1988, the count exceeded two standard deviations away from the mean. The years with 
the shortest average duration and smallest MHE were not drought years. Although those years 
had small, short lived systems, the assumption is the systems produced large amounts of 
precipitation since those years were not drought years.  
In 1993, the Corn Belt had a major flood year. Although it does not have the highest 
MCS count nor the longest average duration, it has the largest average MHE. Despite 2011 
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having the highest count and longest average duration during the year, it was not considered a 
flood year over the Corn Belt. This indicates the MCSs in 2011 produced less precipitation on 
average than the 1993 MCSs. A drought or flood year cannot be determined from the count, 
duration, and MHE alone; some sort of precipitation measure would also have to be used to 
determine if a drought or flood year occurred. The timing and placement of the MCSs also 
affects whether a drought or flood year occurred over the United States Corn Belt. The inclusion 
of a precipitation measure is outside the scope of this work. 
 Figure 4 includes demographic information for the overall database. Counts for each 
initiation hour, dissipation hour, and month as well as information about each MCS’s duration 
and MHE are included in Figure 4. Figure 4A shows the MCSs had an approximately equal 
chance of occurring in every month but September, which is similar to the results in Jirak et al. 
(2003). Figure 4B shows some initiation hours during the day appear to be more favorable for 
MCS initiation than others. More MCS initiations did occur in the late afternoon/early evening 
(18 UTC to 3 UTC) than during other times of the day, which was expected. There is an 
underlying step pattern to the data that should not be present. The underlying step pattern is 
acknowledged, but satellite data were used to confirm the hour of MCS initiation. Figure 4C 
shows the dissipation hour for each MCS. There is no easily identifiable trend in the data. Figure 
4D shows the duration distribution for all MCSs. More MCSs had shorter duration than longer 
ones, which was expected. Some MCSs lasted longer than 24 hours, while very few MCSs lasted 
longer than 48 hours. Figure 4E shows the MHE distribution. More MCSs had smaller MHEs 
than larger MHEs. Again, this was expected because it is easier to maintain a smaller, short lived 
MCS than a large, long lived one. Very few MCSs reached a MHE of 1,200 kilometers or more.  
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Figure 5 graphs the durations and MHEs for all the MCSs in the database. The figure 
shows there is not a one-to-one relationship between the duration and MHE. Most of the MCSs 
in the database had durations under 30 hours and MHEs under 1,000 kilometers. It was expected 
that many of the MCSs would have shorter durations due to the dynamics and atmospheric 
conditions needed to sustain the longer lived MCSs. Shorter durations were expected to be 
associated with smaller MHEs; however, shorter durations were not always associated with 
smaller MHEs. In some instances, shorter durations corresponded with larger MHEs. Yet, there 
were also instances where longer durations corresponded to smaller MHEs. The MCSs having 
both the longest durations and largest MHEs occurred in the flood years in the Corn Belt.  
 The MCS initiation database discussed above covers 35 years of the bulk of the growing 
season over the United States Corn Belt and provides an indication there has been a possible 
increase in MCS activity from 1979 to 2013, which is consistent with Groisman et al. (2012). 
The database shows there is variability in the warm season MCS initiation activity from year to 
year, and MCSs can have various duration lengths as well as different MHEs. Variability in the 
MCS initiations would lead to changes in the amount of precipitation over the Corn Belt 
affecting the crop yield. The next several chapters will answer the above research questions as 
well as go into detail about initiation conditions for the overall database.  
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Table 4. MCS Database Information by Year. 
Year Count 
Average 
Duration 
Duration 
Standard 
Deviation 
Average MHE 
(categorical rain) 
MHE Standard 
Deviation 
Overall 2158 16.3 7.6 558.56 242.80 
1979 50 17.4 8.5 680.69 360.23 
1980 50 14.7 7.5 633.86 286.97 
1981 55 15.3 8.8 643.79 271.02 
1982 54 14.5 6.9 617.79 255.69 
1983 60 15.8 7.2 574.14 261.76 
1984 55 14.9 8.5 654.06 231.48 
1985 58 17.7 7.1 623.27 288.51 
1986 65 16.2 8.0 680.70 211.53 
1987 60 16.5 7.3 613.69 217.73 
1988 44 15.3 8.1 598.10 232.36 
1989 52 15.2 6.3 625.26 221.39 
1990 55 15.4 7.0 672.10 259.65 
1991 57 17.6 8.5 679.55 220.92 
1992 58 15.9 6.9 658.17 235.10 
1993 73 18.9 10.7 818.40 323.80 
1994 53 14.9 5.8 534.07 161.05 
1995 57 15.1 6.4 572.23 158.67 
1996 59 14.7 6.9 544.44 158.22 
1997 56 14.8 5.7 618.94 145.95 
1998 60 13.5 5.3 577.34 186.38 
1999 63 13.1 5.9 545.28 195.40 
2000 64 13.3 6.6 484.79 194.83 
2001 64 13.0 6.0 527.95 195.36 
2002 68 13.8 6.2 571.74 221.53 
2003 67 15.8 6.6 392.55 188.63 
2004 67 17.1 8.7 404.49 203.86 
2005 74 16.8 6.6 433.83 214.44 
2006 65 18.2 7.4 497.83 200.43 
2007 73 17.3 6.8 424.26 212.93 
2008 63 20.0 8.8 483.05 206.79 
2009 73 15.9 4.5 529.08 196.85 
2010 68 19.6 8.8 487.00 221.06 
2011 76 21.0 8.6 449.52 204.89 
2012 69 18.5 8.1 413.28 198.01 
2013 73 17.4 5.9 502.90 238.03 
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A)  
B)  
Figure 2. MCS Count with Trends. A) MCS count for 1979 to 1996 with a trend showing a 
small increase in count. B) MCS count for 1997 to 2013 with a trend showing a larger increase in 
count. 
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Figure 3. MCS Count by Year. The dark orange line indicates the mean. The gold lines indicate 
± one standard deviation. The blue lines indicate ± two standard deviations. 
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A)   B)  
C)   D)  
E)  
Figure 4. Information about the MCSs used in this analysis. A) Contains the MCS count for each 
warm season month in the years 1979 through 2013. The y axis starts at 250. B) Contains the 
MCS count for each initiation hour. C) Contains the MCS count for each dissipation hour. D) 
Contains the MCS distribution of duration for the entire database. E) Contains the MCS 
distribution of MHE for the entire database. 
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Figure 5. Corresponding duration and MHE of all MCSs in the database. Average duration: 
16.25 hours. Duration standard deviation: 7.55 hours. Average MHE: 558.56 kilometers. MHE 
standard deviation: 242.80 kilometers. 
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CHAPTER 4 
RESULTS: HOURS 
 
 Significance testing and logistic regressions were run and analyzed for each hour of the 
day. This chapter details the results of the significance testing and logistic regressions and will 
show that almost every hour possess unique attributes in relation to MCS initiation over the Corn 
Belt. (Note 1: The case count for the logistic regression varies due to missing values. Note 2: 
The tables with the significant variable and logistic regression information/output for each 
analysis section are located in Appendix B.) 
 
0 UTC 
 Table B1 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 0 UTC for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
80.5% and 88.0% of the time with a case count (MCS and null) between 167 and 200. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.589 to 0.725. 
 
1 UTC 
 Table B2 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1 UTC for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
51 
82.3% and 88.8% of the time with a case count (MCS and null) between 98 and 124. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.566 to 0.746. 
 
2 UTC 
 Table B3 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2 UTC for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
80.8% and 90.6% of the time with a case count (MCS and null) between 64 and 78. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.569 to 0.762. 
 
3 UTC 
 Table B4 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 3 UTC for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
79.4% and 90.0% of the time with a case count (MCS and null) between 201 and 247. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.528 to 0.766. 
 
4 UTC 
 Table B5 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 4 UTC for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
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logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
80.0% and 90.4% of the time with a case count (MCS and null) between 114 and 140. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.614 to 0.828. 
 
5 UTC 
 Table B6 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 5 UTC for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
76.4% and 82.3% of the time with a case count (MCS and null) between 55 and 74. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.410 to 0.649. 
 
6 UTC 
 Table B7 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 6 UTC for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
81.1% and 94.1% of the time with a case count (MCS and null) between 184 and 238. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.615 to 0.878. 
 
7 UTC 
 Table B8 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 7 UTC for the six hours 
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prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
83.3% and 92.6% of the time with a case count (MCS and null) between 136 and 174. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.639 to 0.825. 
 
8 UTC 
 Table B9 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 8 UTC for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
72.4% and 81.0% of the time with a case count (MCS and null) between 63 and 76. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.291 to 0.532. 
 
9 UTC 
 Table B10 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 9 UTC for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
79.3% and 92.4% of the time with a case count (MCS and null) between 227 and 292. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.523 to 0.833. 
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10 UTC 
 Table B11 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 10 UTC for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
76.5% and 91.4% of the time with a case count (MCS and null) between 156 and 196. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.481 to 0.817. 
 
11 UTC 
 Table B12 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 11 UTC for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
76.1% and 93.2% of the time with a case count (MCS and null) between 67 and 73. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.423 to 0.843. 
 
12 UTC 
 Table B13 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 12 UTC for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
79.5% and 90.7% of the time with a case count (MCS and null) between 235 and 268. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.528 to 0.778. 
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13 UTC 
 Table B14 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 13 UTC for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
73.6% and 83.0% of the time with a case count (MCS and null) between 148 and 160. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.421 to 0.659. 
 
14 UTC 
 Table B15 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 14 UTC for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
66.1% and 88.1% of the time with a case count (MCS and null) between 84 and 112. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.285 to 0.743. 
 
15 UTC 
 Table B16 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 15 UTC for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
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66.9% and 82.8% of the time with a case count (MCS and null) between 224 and 266. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.258 to 0.616. 
 
16 UTC 
 Table B17 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 16 UTC for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
72.7% and 82.1% of the time with a case count (MCS and null) between 165 and 187. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.341 to 0.586. 
 
17 UTC 
 Table B18 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 17 UTC for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
74.3% and 87.0% of the time with a case count (MCS and null) between 104 and 136. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.378 to 0.633. 
 
18 UTC 
 Table B19 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 18 UTC for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
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the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
73.6% and 82.1% of the time with a case count (MCS and null) between 207 and 235. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.360 to 0.636. 
 
19 UTC 
 Table B20 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 19 UTC for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
73.5% and 82.6% of the time with a case count (MCS and null) between 212 and 234. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.413 to 0.627. 
 
20 UTC 
 Table B21 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 20 UTC for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
73.8% and 80.3% of the time with a case count (MCS and null) of 122 in all analysis hours. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.359 to 0.499. 
 
21 UTC 
 Table B22 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 21 UTC for the six 
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hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
78.5% and 87.3% of the time with a case count (MCS and null) between 191 and 251. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.467 to 0.780. 
 
22 UTC 
 Table B23 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 22 UTC for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
80.0% and 84.4% of the time with a case count (MCS and null) between 129 and 170. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.442 to 0.644. 
 
23 UTC 
 Table B24 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 23 UTC for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
78.8% and 87.7% of the time with a case count (MCS and null) between 99 and 136. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.537 to 0.727. 
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Comparison of All the Hours 
 A comparison of all 24 hours was completed using only the initiation hour data. A one-
way ANOVA was run to determine if differences are present among the hours on the small scale. 
There are significant differences (α = 0.01) among the 24 hours. The variables that are 
significantly different between the hours are: 
T10 (F(23, 2,134) = 37.188)  T850 (F(23, 2,134) = 7.559) 
  
Figure 6. Average T10 by initiation hour. Figure 7. Average T850 by initiation hour. 
T700 (F(23, 2,134) = 5.763) T500 (F(23, 2,134) = 4.061) 
  
Figure 8. Average T700 by initiation hour. Figure 9. Average T500 by initiation hour. 
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PW (F(23, 2,134) = 4.306) CAPE (F(23, 2,134) = 9.137) 
  
Figure 10. Average PW by initiation hour. Figure 11. Average CAPE by initiation hour. 
SRH (F(23, 2,134) = 15.175) SH850 (F(23, 2,134) = 5.696) 
  
Figure 12. Average SRH by initiation hour. Figure 13. Average SH850 by initiation hour. 
SH700 (F(23, 2,134) = 3.585) SH500 (F(23, 2,134) = 2.305) 
  
Figure 14. Average SH700 by initiation hour. Figure 15. Average SH500 by initiation hour. 
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SH200 (F(23, 2,133) = 2.662) GHCB (F(23, 1,858) = 2.131) 
  
Figure 16. Average SH200 by initiation hour. Figure 17. Average GHCB by initiation hour. 
GH700 (F(23, 2,134) = 2.337) GH500 (F(23, 2,134) = 2.053) 
  
Figure 18. Average GH700 by initiation hour. Figure 19. Average GH500 by initiation hour. 
GH200 (F(23, 2,134) = 2.024) U10 (F(23, 2,134) = 7.316) 
  
Figure 20. Average GH200 by initiation hour. Figure 21. Average U10 by initiation hour. 
 
 
62 
V10 (F(23, 2,134) = 2.839) WS10 (F(23, 2,134) = 9.684) 
  
Figure 22. Average V10 by initiation hour. Figure 23. Average WS10 by initiation hour. 
WD10 (F(23, 2,134) = 5.357) U850 (F(23, 2,134) = 4.900) 
  
Figure 24. Average WD10 by initiation hour. Figure 25. Average U850 by initiation hour. 
V850 (F(23, 2,134) = 4.612) WS850 (F(23, 2,134) = 4.300) 
  
Figure 26. Average V850 by initiation hour. Figure 27. Average WS850 by initiation hour. 
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WD850 (F(23, 2,134) = 3.997) U700 (F(23, 2,134) = 3.028) 
  
Figure 28. Average WD850 by initiation hour. Figure 29. Average U700 by initiation hour. 
V700 (F(23, 2,134) = 4.176) WS700 (F(23, 2,134) = 2.464) 
  
Figure 30. Average V700 by initiation hour. Figure 31. Average WS700 by initiation hour. 
WD700 (F(23, 2,134) = 1.836) U500 (F(23, 2,134) = 2.942) 
  
Figure 32. Average WD700 by initiation hour. Figure 33. Average U500 by initiation hour. 
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V500 (F(23, 2,134) = 3.931) WS500 (F(23, 2,134) = 2.218) 
  
Figure 34. Average V500 by initiation hour. Figure 35. Average WS500 by initiation hour. 
WD500 (F(23, 2,134) = 2.090) UWSS700 (F(23, 2,134) = 6.971) 
  
Figure 36. Average WD500 by initiation hour. Figure 37. Avg. UWSS700 by initiation hour. 
VWSS700 (F(23, 2,134) = 3.188) UWSS500 (F(23, 2,134) = 4.472) 
  
Figure 38. Avg. VWSS700 by initiation hour. Figure 39. Avg. UWSS500 by initiation hour. 
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VWSS500 (F(23, 2,134) = 3.907) 
 
Figure 40. Avg. VWSS500 by initiation hour. 
 
 Since there are several variables that are significantly different when comparing the 24 
hours, the conclusion can be made that the environment in which an MCS initiates changes 
depending on the time of day (see Figures 6-40). Even within the MCS initiation environment, 
the temperature variables follow the expected diurnal cycle (keep in mind that the hours are in 
UTC) – warmer in the afternoon, cooler in the morning. Other variables that have a noticeable 
diurnal cycle are: CAPE, U10, V10, U850, V850, V700, and V500. It is not surprising these 
variables also have a diurnal cycle. CAPE is related to the temperature, so if the temperature 
shows a diurnal cycle then so will the CAPE. The wind variables can show a diurnal cycle with 
the change in the temperature gradient which would affect the strength of the pressure gradient 
which, in turn, would affect the strength of the winds. Also, the low level jet (LLJ) is somewhat 
apparent in the V850 figure with higher wind speed values out of the south around 2 UTC, which 
is around the time that is expected for the maximum in the LLJ. The diurnal cycle in the wind 
shears is less apparent than other variables – the U component wind shears are much stronger 
than the V component wind shears.  
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 There was variation in terms of the significantly different variables between an MCS 
environment and a null environment. Most of the hours of analysis had between ten and twenty 
significant variables, but there were instances of only two variables being significantly different 
for a given initiation hour. More than likely, there are other variables not used in the analysis that 
are more pertinent to initiation for that initiation hour.  
Overall, the logistic regressions indicate a reduction in the temperature, CAPE, and SRH, 
and an increase in GHCB and SMC would decrease the likelihood of an MCS initiating over the 
Corn Belt in any hour. The hourly analysis showed what is expected, even within an MCS 
initiation environment – there is a diurnal cycle to specific variables. While a Bayes’ Theorem 
analysis would provide additional information in the form of probabilities of durations and 
MHEs, the sample size for each hour is too small. To complete a Bayes’ Theorem analysis, 
several more years would need to be added to provide a sufficient sample size for each hour. 
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CHAPTER 5 
RESULTS: MONTHS 
 
 Significance testing, logistic regressions, and a Bayes’ Theorem analysis were run and 
analyzed for each of the six months of the database. This chapter details the results of the 
significance testing, logistic regressions, and Bayes’ Theorem analysis and will show that the 
months are unique in the attributes. (Note 1: The case count for the logistic regression varies due 
to missing values. Note 2: The tables with the significant variable and logistic regression 
information/output for each analysis section are located in Appendix B). 
 
April 
 Table B25 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for April for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
78.7% and 89.5% of the time with a case count (MCS and null) between 678 and 700. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.483 to 0.777. 
 The logistic regressions indicate a reduction in temperature at all significant levels, an 
increase in 4LI, decreases in moisture variables, more northerly winds, and weaker wind shear 
decreases the likelihood of MCS initiation over the Corn Belt in April. This is consistent with 
literature, which indicates substantial amounts of moisture, a more negative 4LI, more southerly 
winds, and larger (more positive) wind shear values are needed for MCS initiation in general. 
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Bayes’ theorem analysis 
 A Bayes’ Theorem analysis was performed on the April initiation hour data to determine 
the probability of either a specific duration and MHE and Figures 41-78 represent the findings of 
the analysis (the scales in the figures are not the same). The figures’ black bars indicate the 
probability of the specific initiation hour variable (e.g., the probability of T10-1). To reference 
the bin values, the names are in Table 3 in Chapter 3. The figures show that if the value of a 
variable at the initiation hour is known, a prediction can be made about the duration and MHE. 
 The Bayes’ Theorem analysis can be applied when determining the likelihood of a 
specific MCS given a set of variable values at the initiation hour. For example, using the average 
values given in Table B25 for T10 (p(T10-3) = 0.20), 4LI (p(4LI-2) = 0.49), GHCB (p(GHCB-4) 
= 0.08), U10 (p(U10-5) = 0.44), and V10 (p(V10-6) = 0.47), the probability of a duration of 10 
hours (D-2) and MHE of 500 km (MHE-3) can be determined. The probability of D-2, in April, 
given: T10-3 = 0.21, 4LI-2 = 0.21, GHCB-4 = 0.00, U10-5 = 0.23, V10-6 = 0.19. This shows 
that it is unlikely an MCS in the D-2 bin will occur if the values in Table B25 are observed since 
the probability of D-2 given GHCB-4 is zero. The probability of MHE-3, in April, given: T10-3 
= 0.34, 4LI-2 = 0.30, GHCB-4 = 0.19, U10-5 = 0.25, and V10-6 = 0.25. 
 
A)  B)  
 
Figure 41. Bayes’ Theorem analysis for T10 in April. A) The probability of a duration bin given 
a specific T10 bin. B) The probability of a MHE bin given a specific T10 bin.  
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A)  B)  
 
Figure 42. Bayes’ Theorem analysis for T850 in April. A) The probability of a duration bin 
given a specific T850 bin. B) The probability of a MHE bin given a specific T850 bin. 
 
A)  B)  
 
Figure 43. Bayes’ Theorem analysis for T700 in April. A) The probability of a duration bin 
given a specific T700 bin. B) The probability of a MHE bin given a specific T700 bin. 
 
A)  B)  
 
Figure 44. Bayes’ Theorem analysis for T500 in April. A) The probability of a duration bin 
given a specific T500 bin. B) The probability of a MHE bin given a specific T500 bin. 
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A)  B)  
 
Figure 45. Bayes’ Theorem analysis for T200 in April. A) The probability of a duration bin 
given a specific T200 bin. B) The probability of a MHE bin given a specific T200 bin. 
 
A)  B)  
 
Figure 46. Bayes’ Theorem analysis for SMC in April. A) The probability of a duration bin 
given a specific SMC bin. B) The probability of a MHE bin given a specific SMC bin. 
 
A)  B)  
 
Figure 47. Bayes’ Theorem analysis for PW in April. A) The probability of a duration bin given 
a specific PW bin. B) The probability of a MHE bin given a specific PW bin. 
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A)  B)  
 
Figure 48. Bayes’ Theorem analysis for 4LI in April. A) The probability of a duration bin given 
a specific 4LI bin. B) The probability of a MHE bin given a specific 4LI bin. 
 
A)  B)  
 
Figure 49. Bayes’ Theorem analysis for CAPE in April. A) The probability of a duration bin 
given a specific CAPE bin. B) The probability of a MHE bin given a specific CAPE bin. 
 
A)  B)  
 
Figure 50. Bayes’ Theorem analysis for SRH in April. A) The probability of a duration bin 
given a specific SRH bin. B) The probability of a MHE bin given a specific SRH bin. 
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A)  B)  
 
Figure 51. Bayes’ Theorem analysis for SH850 in April. A) The probability of a duration bin 
given a specific SH850 bin. B) The probability of a MHE bin given a specific SH850 bin. 
 
A)  B)  
 
Figure 52. Bayes’ Theorem analysis for SH700 in April. A) The probability of a duration bin 
given a specific SH700 bin. B) The probability of a MHE bin given a specific SH700 bin. 
 
A)  B)  
 
Figure 53. Bayes’ Theorem analysis for SH500 in April. A) The probability of a duration bin 
given a specific SH500 bin. B) The probability of a MHE bin given a specific SH500 bin. 
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A)  B)  
 
Figure 54. Bayes’ Theorem analysis for SH200 in April. A) The probability of a duration bin 
given a specific SH200 bin. B) The probability of a MHE bin given a specific SH200 bin. 
 
A)  B)  
 
Figure 55. Bayes’ Theorem analysis for GHCB in April. A) The probability of a duration bin 
given a specific GHCB bin. B) The probability of a MHE bin given a specific GHCB bin. 
 
A)  B)  
 
Figure 56. Bayes’ Theorem analysis for GH700 in April. A) The probability of a duration bin 
given a specific GH700 bin. B) The probability of a MHE bin given a specific GH700 bin. 
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A)  B)  
 
Figure 57. Bayes’ Theorem analysis for GH500 in April. A) The probability of a duration bin 
given a specific GH500 bin. B) The probability of a MHE bin given a specific GH500 bin. 
 
A)  B)  
 
Figure 58. Bayes’ Theorem analysis for GH200 in April. A) The probability of a duration bin 
given a specific GH200 bin. B) The probability of a MHE bin given a specific GH200 bin. 
 
A)  B)  
 
Figure 59. Bayes’ Theorem analysis for U10 in April. A) The probability of a duration bin given 
a specific U10 bin. B) The probability of a MHE bin given a specific U10 bin. 
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A)  B)  
 
Figure 60. Bayes’ Theorem analysis for V10 in April. A) The probability of a duration bin given 
a specific V10 bin. B) The probability of a MHE bin given a specific V10 bin. 
 
A)  B)  
 
Figure 61. Bayes’ Theorem analysis for WS10 in April. A) The probability of a duration bin 
given a specific WS10 bin. B) The probability of a MHE bin given a specific WS10 bin. 
 
A)  B)  
 
Figure 62. Bayes’ Theorem analysis for WD10 in April. A) The probability of a duration bin 
given a specific WD10 bin. B) The probability of a MHE bin given a specific WD10 bin. 
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A)  B)  
 
Figure 63. Bayes’ Theorem analysis for U850 in April. A) The probability of a duration bin 
given a specific U850 bin. B) The probability of a MHE bin given a specific U850 bin. 
 
A)  B)  
 
Figure 64. Bayes’ Theorem analysis for V850 in April. A) The probability of a duration bin 
given a specific V850 bin. B) The probability of a MHE bin given a specific V850 bin. 
 
A)  B)  
 
Figure 65. Bayes’ Theorem analysis for WS850 in April. A) The probability of a duration bin 
given a specific WS850 bin. B) The probability of a MHE bin given a specific WS850 bin. 
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A)  B)  
 
Figure 66. Bayes’ Theorem analysis for WD850 in April. A) The probability of a duration bin 
given a specific WD850 bin. B) The probability of a MHE bin given a specific WD850 bin. 
 
A)  B)  
 
Figure 67. Bayes’ Theorem analysis for U700 in April. A) The probability of a duration bin 
given a specific U700 bin. B) The probability of a MHE bin given a specific U700 bin. 
 
A)  B)  
 
Figure 68. Bayes’ Theorem analysis for V700 in April. A) The probability of a duration bin 
given a specific V700 bin. B) The probability of a MHE bin given a specific V700 bin. 
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A)  B)  
 
Figure 69. Bayes’ Theorem analysis for WS700 in April. A) The probability of a duration bin 
given a specific WS700 bin. B) The probability of a MHE bin given a specific WS700 bin. 
 
A)  B)  
 
Figure 70. Bayes’ Theorem analysis for WD700 in April. A) The probability of a duration bin 
given a specific WD700 bin. B) The probability of a MHE bin given a specific WD700 bin. 
 
A)  B)  
 
Figure 71. Bayes’ Theorem analysis for U500 in April. A) The probability of a duration bin 
given a specific U500 bin. B) The probability of a MHE bin given a specific U500 bin. 
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A)  B)  
 
Figure 72. Bayes’ Theorem analysis for V500 in April. A) The probability of a duration bin 
given a specific V500 bin. B) The probability of a MHE bin given a specific V500 bin. 
 
A)  B)  
 
Figure 73. Bayes’ Theorem analysis for WS500 in April. A) The probability of a duration bin 
given a specific WS500 bin. B) The probability of a MHE bin given a specific WS500 bin. 
 
A)  B)  
 
Figure 74. Bayes’ Theorem analysis for WD500 in April. A) The probability of a duration bin 
given a specific WD500 bin. B) The probability of a MHE bin given a specific WD500 bin. 
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A)  B)  
 
Figure 75. Bayes’ Theorem analysis for UWSS700 in April. A) The probability of a duration bin 
given a specific UWSS700 bin. B) The probability of a MHE bin given a specific UWSS700 bin. 
 
A)  B)  
 
Figure 76. Bayes’ Theorem analysis for VWSS700 in April. A) The probability of a duration bin 
given a specific VWSS700 bin. B) The probability of a MHE bin given a specific VWSS700 bin. 
 
A)  B)  
 
Figure 77. Bayes’ Theorem analysis for UWSS500 in April. A) The probability of a duration bin 
given a specific UWSS500 bin. B) The probability of a MHE bin given a specific UWSS500 bin. 
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A)  B)  
 
Figure 78. Bayes’ Theorem analysis for VWSS500 in April. A) The probability of a duration bin 
given a specific VWSS500 bin. B) The probability of a MHE bin given a specific VWSS500 bin. 
 
 
May 
 Table B26 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for May for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
75.9% and 85.2% of the time with a case count (MCS and null) between 690 and 708. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.480 to 0.674. 
 The logistic regressions indicate a reduction in temperature at all significant levels, an 
increase in SMC, a decrease in CAPE, a decrease in moisture at all levels, an increase in GHCB, 
more northerly and easterly winds, and smaller (more negative) wind shears decreases the 
likelihood of MCS initiation over the Corn Belt in May. Like as in April, the larger amounts of 
atmospheric moisture, higher values of CAPE, more southerly and westerly winds, and larger 
wind shears are all consistent with the literature concerning MCS initiation over the United 
States. 
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Bayes’ theorem analysis 
 A Bayes’ Theorem analysis was performed on the May initiation hour data to determine 
the probability of either a specific duration and MHE and Figures 79-116 represent the findings 
of the analysis (the scales in the figures are not the same). The figures’ black bars indicate the 
probability of the specific initiation hour variable (e.g., the probability of T10-1). To reference 
the bin values, the names are in Table 3 in Chapter 3. The figures show that if the value of a 
variable at the initiation hour is known, a prediction can be made about the duration and MHE. 
 The Bayes’ Theorem analysis can be applied when determining the likelihood of a 
specific MCS given a set of variable values at the initiation hour. For example, using the average 
values given in Table B26 for T10 (p(T10-4) = 0.23), 4LI (p(4LI-3) = 0.25), GHCB (p(GHCB-5) 
= 0.04), U10 (p(U10-5) = 0.53, and V10 (p(V10-6) = 0.57), the probability of a duration of 10 
hours (D-2) and MHE of 500 km (MHE-3) can be determined. The probability of D-2, in May, 
given: T10-4 = 0.19, 4LI-3 = 0.15, GHCB-5 = 0.41, U10-5 = 0.21, and V10-6 = 0.19. The 
probability of MHE-3, in May, given: T10-4 = 0.11, 4LI-3 = 0.22, GHCB-5 = 0.15, U10-5 = 
0.21, and V10-6 = 0.22. 
 
A)  B)  
 
Figure 79. Bayes’ Theorem analysis for T10 in May. A) The probability of a duration bin given 
a specific T10 bin. B) The probability of a MHE bin given a specific T10 bin.  
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A)  B)  
 
Figure 80. Bayes’ Theorem analysis for T850 in May. A) The probability of a duration bin given 
a specific T850 bin. B) The probability of a MHE bin given a specific T850 bin. 
 
A)  B)  
 
Figure 81. Bayes’ Theorem analysis for T700 in May. A) The probability of a duration bin given 
a specific T700 bin. B) The probability of a MHE bin given a specific T700 bin. 
 
A)  B)  
 
Figure 82. Bayes’ Theorem analysis for T500 in May. A) The probability of a duration bin given 
a specific T500 bin. B) The probability of a MHE bin given a specific T500 bin. 
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A)  B)  
 
Figure 83. Bayes’ Theorem analysis for T200 in May. A) The probability of a duration bin given 
a specific T200 bin. B) The probability of a MHE bin given a specific T200 bin. 
 
A)  B)  
 
Figure 84. Bayes’ Theorem analysis for SMC in May. A) The probability of a duration bin given 
a specific SMC bin. B) The probability of a MHE bin given a specific SMC bin. 
 
A)  B)  
 
Figure 85. Bayes’ Theorem analysis for PW in May. A) The probability of a duration bin given 
a specific PW bin. B) The probability of a MHE bin given a specific PW bin. 
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A)  B)  
 
Figure 86. Bayes’ Theorem analysis for 4LI in May. A) The probability of a duration bin given a 
specific 4LI bin. B) The probability of a MHE bin given a specific 4LI bin. 
 
A)  B)  
 
Figure 87. Bayes’ Theorem analysis for CAPE in May. A) The probability of a duration bin 
given a specific CAPE bin. B) The probability of a MHE bin given a specific CAPE bin. 
 
A)  B)  
 
Figure 88. Bayes’ Theorem analysis for SRH in May. A) The probability of a duration bin given 
a specific SRH bin. B) The probability of a MHE bin given a specific SRH bin. 
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A)  B)  
 
Figure 89. Bayes’ Theorem analysis for SH850 in May. A) The probability of a duration bin 
given a specific SH850 bin. B) The probability of a MHE bin given a specific SH850 bin. 
 
A)  B)  
 
Figure 90. Bayes’ Theorem analysis for SH700 in May. A) The probability of a duration bin 
given a specific SH700 bin. B) The probability of a MHE bin given a specific SH700 bin. 
 
A)  B)  
 
Figure 91. Bayes’ Theorem analysis for SH500 in May. A) The probability of a duration bin 
given a specific SH500 bin. B) The probability of a MHE bin given a specific SH500 bin. 
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A)  B)  
 
Figure 92. Bayes’ Theorem analysis for SH200 in May. A) The probability of a duration bin 
given a specific SH200 bin. B) The probability of a MHE bin given a specific SH200 bin. 
 
A)  B)  
 
Figure 93. Bayes’ Theorem analysis for GHCB in May. A) The probability of a duration bin 
given a specific GHCB bin. B) The probability of a MHE bin given a specific GHCB bin. 
 
A)  B)  
 
Figure 94. Bayes’ Theorem analysis for GH700 in May. A) The probability of a duration bin 
given a specific GH700 bin. B) The probability of a MHE bin given a specific GH700 bin. 
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A)  B)  
 
Figure 95. Bayes’ Theorem analysis for GH500 in May. A) The probability of a duration bin 
given a specific GH500 bin. B) The probability of a MHE bin given a specific GH500 bin. 
 
A)  B)  
 
Figure 96. Bayes’ Theorem analysis for GH200 in May. A) The probability of a duration bin 
given a specific GH200 bin. B) The probability of a MHE bin given a specific GH200 bin. 
 
A)  B)  
 
Figure 97. Bayes’ Theorem analysis for U10 in May. A) The probability of a duration bin given 
a specific U10 bin. B) The probability of a MHE bin given a specific U10 bin. 
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A)  B)  
 
Figure 98. Bayes’ Theorem analysis for V10 in May. A) The probability of a duration bin given 
a specific V10 bin. B) The probability of a MHE bin given a specific V10 bin. 
 
A)  B)  
 
Figure 99. Bayes’ Theorem analysis for WS10 in May. A) The probability of a duration bin 
given a specific WS10 bin. B) The probability of a MHE bin given a specific WS10 bin. 
 
A)  B)  
 
Figure 100. Bayes’ Theorem analysis for WD10 in May. A) The probability of a duration bin 
given a specific WD10 bin. B) The probability of a MHE bin given a specific WD10 bin. 
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A)  B)  
 
Figure 101. Bayes’ Theorem analysis for U850 in May. A) The probability of a duration bin 
given a specific U850 bin. B) The probability of a MHE bin given a specific U850 bin. 
 
A)  B)  
 
Figure 102. Bayes’ Theorem analysis for V850 in May. A) The probability of a duration bin 
given a specific V850 bin. B) The probability of a MHE bin given a specific V850 bin. 
 
A)  B)  
 
Figure 103. Bayes’ Theorem analysis for WS850 in May. A) The probability of a duration bin 
given a specific WS850 bin. B) The probability of a MHE bin given a specific WS850 bin. 
 
91 
A)  B)  
 
Figure 104. Bayes’ Theorem analysis for WD850 in May. A) The probability of a duration bin 
given a specific WD850 bin. B) The probability of a MHE bin given a specific WD850 bin. 
 
A)  B)  
 
Figure 105. Bayes’ Theorem analysis for U700 in May. A) The probability of a duration bin 
given a specific U700 bin. B) The probability of a MHE bin given a specific U700 bin. 
 
A)  B)  
 
Figure 106. Bayes’ Theorem analysis for V700 in May. A) The probability of a duration bin 
given a specific V700 bin. B) The probability of a MHE bin given a specific V700 bin. 
 
92 
A)  B)  
 
Figure 107. Bayes’ Theorem analysis for WS700 in May. A) The probability of a duration bin 
given a specific WS700 bin. B) The probability of a MHE bin given a specific WS700 bin. 
 
A)  B)  
 
Figure 108. Bayes’ Theorem analysis for WD700 in May. A) The probability of a duration bin 
given a specific WD700 bin. B) The probability of a MHE bin given a specific WD700 bin. 
 
A)  B)  
 
Figure 109. Bayes’ Theorem analysis for U500 in May. A) The probability of a duration bin 
given a specific U500 bin. B) The probability of a MHE bin given a specific U500 bin. 
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A)  B)  
 
Figure 110. Bayes’ Theorem analysis for V500 in May. A) The probability of a duration bin 
given a specific V500 bin. B) The probability of a MHE bin given a specific V500 bin. 
 
A)  B)  
 
Figure 111. Bayes’ Theorem analysis for WS500 in May. A) The probability of a duration bin 
given a specific WS500 bin. B) The probability of a MHE bin given a specific WS500 bin. 
 
A)  B)  
 
Figure 112. Bayes’ Theorem analysis for WD500 in May. A) The probability of a duration bin 
given a specific WD500 bin. B) The probability of a MHE bin given a specific WD500 bin. 
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A)  B)  
 
Figure 113. Bayes’ Theorem analysis for UWSS700 in May. A) The probability of a duration 
bin given a specific UWSS700 bin. B) The probability of a MHE bin given a specific UWSS700 
bin. 
 
A)  B)  
 
Figure 114. Bayes’ Theorem analysis for VWSS700 in May. A) The probability of a duration 
bin given a specific VWSS700 bin. B) The probability of a MHE bin given a specific VWSS700 
bin. 
 
A)  B)  
 
Figure 115. Bayes’ Theorem analysis for UWSS500 in May. A) The probability of a duration 
bin given a specific UWSS500 bin. B) The probability of a MHE bin given a specific UWSS500 
bin. 
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A)  B)  
 
Figure 116. Bayes’ Theorem analysis for VWSS500 in May. A) The probability of a duration 
bin given a specific VWSS500 bin. B) The probability of a MHE bin given a specific VWSS500 
bin. 
 
 
June 
 Table B27 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for June for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
74.9% and 85.0% of the time with a case count (MCS and null) between 523 and 692. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.384 to 0.643. 
 The logistic regressions indicate a reduction in temperature at all significant levels, an 
increase in SMC, a decrease in CAPE, a decrease in available moisture, an increase in GHCB, 
more northerly and easterly winds, and smaller (more negative) wind shears decreases the 
likelihood of MCS initiation over the Corn Belt in June. While the logistic regressions in June 
provide similar information as the logistic regressions in May, the average temperature at all 
significant levels and CAPE are higher in June than in May. The June logistic regressions are 
also consistent with literature – larger CAPE, more moisture, more southerly and westerly winds, 
and larger wind shears being necessary for MCS initiation over the Corn Belt in June. 
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Bayes’ theorem analysis 
 A Bayes’ Theorem analysis was performed on the June initiation hour data to determine 
the probability of either a specific duration and MHE and Figures 117-154 represent the findings 
of the analysis (the scales in the figures are not the same). The figures’ black bars indicate the 
probability of the specific initiation hour variable (e.g., the probability of T10-1). To reference 
the bin values, the names are in Table 3 in Chapter 3. The figures show that if the value of a 
variable at the initiation hour is known, a prediction can be made about the duration and MHE. 
 The Bayes’ Theorem analysis can be applied when determining the likelihood of a 
specific MCS given a set of variable values at the initiation hour. For example, using the average 
values in Table B27 for T10 (p(T10-5) = 0.37), 4LI (p(4LI-4) = 0.45), GHCB (p(GHCB-5) = 
0.08), U10 (p(U10-5) = 0.58), and V10 (p(V10-6) = 0.64), the probability of a duration of 10 
hours (D-2) and MHE of 500 km (MHE-3) can be determined. The probability of D-2, in June, 
given: T10-5 = 0.19, 4LI-4 = 0.13, GHCB-5 = 0.31, U10-5 = 0.15, and V10-6 = 0.18. The 
probability of MHE-3, in June, given: T10-5 = 0.25, 4LI-4 = 0.25, GHCB-5 = 0.09, U10-5 = 
0.19, and V10-6 = 0.23. 
A)  B)  
 
Figure 117. Bayes’ Theorem analysis for T10 in June. A) The probability of a duration bin given 
a specific T10 bin. B) The probability of a MHE bin given a specific T10 bin.  
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A)  B)  
 
Figure 118. Bayes’ Theorem analysis for T850 in June. A) The probability of a duration bin 
given a specific T850 bin. B) The probability of a MHE bin given a specific T850 bin. 
 
A)  B)  
 
Figure 119. Bayes’ Theorem analysis for T700 in June. A) The probability of a duration bin 
given a specific T700 bin. B) The probability of a MHE bin given a specific T700 bin. 
 
A)  B)  
 
Figure 120. Bayes’ Theorem analysis for T500 in June. A) The probability of a duration bin 
given a specific T500 bin. B) The probability of a MHE bin given a specific T500 bin. 
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A)  B)  
 
Figure 121. Bayes’ Theorem analysis for T200 in June. A) The probability of a duration bin 
given a specific T200 bin. B) The probability of a MHE bin given a specific T200 bin. 
 
A)  B)  
 
Figure 122. Bayes’ Theorem analysis for SMC in June. A) The probability of a duration bin 
given a specific SMC bin. B) The probability of a MHE bin given a specific SMC bin. 
 
A)  B)  
 
Figure 123. Bayes’ Theorem analysis for PW in June. A) The probability of a duration bin given 
a specific PW bin. B) The probability of a MHE bin given a specific PW bin. 
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A)  B)  
 
Figure 124. Bayes’ Theorem analysis for 4LI in June. A) The probability of a duration bin given 
a specific 4LI bin. B) The probability of a MHE bin given a specific 4LI bin. 
 
A)  B)  
 
Figure 125. Bayes’ Theorem analysis for CAPE in June. A) The probability of a duration bin 
given a specific CAPE bin. B) The probability of a MHE bin given a specific CAPE bin. 
 
A)  B)  
 
Figure 126. Bayes’ Theorem analysis for SRH in June. A) The probability of a duration bin 
given a specific SRH bin. B) The probability of a MHE bin given a specific SRH bin. 
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A)  B)  
 
Figure 127. Bayes’ Theorem analysis for SH850 in June. A) The probability of a duration bin 
given a specific SH850 bin. B) The probability of a MHE bin given a specific SH850 bin. 
 
A)  B)  
 
Figure 128. Bayes’ Theorem analysis for SH700 in June. A) The probability of a duration bin 
given a specific SH700 bin. B) The probability of a MHE bin given a specific SH700 bin. 
 
A)  B)  
 
Figure 129. Bayes’ Theorem analysis for SH500 in June. A) The probability of a duration bin 
given a specific SH500 bin. B) The probability of a MHE bin given a specific SH500 bin. 
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A)  B)  
 
Figure 130. Bayes’ Theorem analysis for SH200 in June. A) The probability of a duration bin 
given a specific SH200 bin. B) The probability of a MHE bin given a specific SH200 bin. 
 
A)  B)  
 
Figure 131. Bayes’ Theorem analysis for GHCB in June. A) The probability of a duration bin 
given a specific GHCB bin. B) The probability of a MHE bin given a specific GHCB bin. 
 
A)  B)  
 
Figure 132. Bayes’ Theorem analysis for GH700 in June. A) The probability of a duration bin 
given a specific GH700 bin. B) The probability of a MHE bin given a specific GH700 bin. 
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Figure 133. Bayes’ Theorem analysis for GH500 in June. A) The probability of a duration bin 
given a specific GH500 bin. B) The probability of a MHE bin given a specific GH500 bin. 
 
A)  B)  
 
Figure 134. Bayes’ Theorem analysis for GH200 in June. A) The probability of a duration bin 
given a specific GH200 bin. B) The probability of a MHE bin given a specific GH200 bin. 
 
A)  B)  
 
Figure 135. Bayes’ Theorem analysis for U10 in June. A) The probability of a duration bin 
given a specific U10 bin. B) The probability of a MHE bin given a specific U10 bin. 
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Figure 136. Bayes’ Theorem analysis for V10 in June. A) The probability of a duration bin 
given a specific V10 bin. B) The probability of a MHE bin given a specific V10 bin. 
 
A)  B)  
 
Figure 137. Bayes’ Theorem analysis for WS10 in June. A) The probability of a duration bin 
given a specific WS10 bin. B) The probability of a MHE bin given a specific WS10 bin. 
 
A)  B)  
 
Figure 138. Bayes’ Theorem analysis for WD10 in June. A) The probability of a duration bin 
given a specific WD10 bin. B) The probability of a MHE bin given a specific WD10 bin. 
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Figure 139. Bayes’ Theorem analysis for U850 in June. A) The probability of a duration bin 
given a specific U850 bin. B) The probability of a MHE bin given a specific U850 bin. 
 
A)  B)  
 
Figure 140. Bayes’ Theorem analysis for V850 in June. A) The probability of a duration bin 
given a specific V850 bin. B) The probability of a MHE bin given a specific V850 bin. 
 
A)  B)  
 
Figure 141. Bayes’ Theorem analysis for WS850 in June. A) The probability of a duration bin 
given a specific WS850 bin. B) The probability of a MHE bin given a specific WS850 bin. 
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Figure 142. Bayes’ Theorem analysis for WD850 in June. A) The probability of a duration bin 
given a specific WD850 bin. B) The probability of a MHE bin given a specific WD850 bin. 
 
A)  B)  
 
Figure 143. Bayes’ Theorem analysis for U700 in June. A) The probability of a duration bin 
given a specific U700 bin. B) The probability of a MHE bin given a specific U700 bin. 
 
A)  B)  
 
Figure 144. Bayes’ Theorem analysis for V700 in June. A) The probability of a duration bin 
given a specific V700 bin. B) The probability of a MHE bin given a specific V700 bin. 
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Figure 145. Bayes’ Theorem analysis for WS700 in June. A) The probability of a duration bin 
given a specific WS700 bin. B) The probability of a MHE bin given a specific WS700 bin. 
 
A)  B)  
 
Figure 146. Bayes’ Theorem analysis for WD700 in June. A) The probability of a duration bin 
given a specific WD700 bin. B) The probability of a MHE bin given a specific WD700 bin. 
 
A)  B)  
 
Figure 147. Bayes’ Theorem analysis for U500 in June. A) The probability of a duration bin 
given a specific U500 bin. B) The probability of a MHE bin given a specific U500 bin. 
 
107 
A)  B)  
 
Figure 148. Bayes’ Theorem analysis for V500 in June. A) The probability of a duration bin 
given a specific V500 bin. B) The probability of a MHE bin given a specific V500 bin. 
 
A)  B)  
 
Figure 149. Bayes’ Theorem analysis for WS500 in June. A) The probability of a duration bin 
given a specific WS500 bin. B) The probability of a MHE bin given a specific WS500 bin. 
 
A)  B)  
 
Figure 150. Bayes’ Theorem analysis for WD500 in June. A) The probability of a duration bin 
given a specific WD500 bin. B) The probability of a MHE bin given a specific WD500 bin. 
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Figure 151. Bayes’ Theorem analysis for UWSS700 in June. A) The probability of a duration 
bin given a specific UWSS700 bin. B) The probability of a MHE bin given a specific UWSS700 
bin. 
 
A)  B)  
 
Figure 152. Bayes’ Theorem analysis for VWSS700 in June. A) The probability of a duration 
bin given a specific VWSS700 bin. B) The probability of a MHE bin given a specific VWSS700 
bin. 
 
A)  B)  
 
Figure 153. Bayes’ Theorem analysis for UWSS500 in June. A) The probability of a duration 
bin given a specific UWSS500 bin. B) The probability of a MHE bin given a specific UWSS500 
bin. 
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Figure 154. Bayes’ Theorem analysis for VWSS500 in June. A) The probability of a duration 
bin given a specific VWSS500 bin. B) The probability of a MHE bin given a specific VWSS500 
bin. 
 
 
July 
 Table B28 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for July for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
71.3% and 84.6% of the time with a case count (MCS and null) between 570 and 816. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.342 to 0.610. 
 The logistic regressions indicate a reduction in temperature at all significant levels, an 
increase in SMC and 4LI, a decrease in CAPE, moisture, and SRH, more northerly and easterly 
winds, and smaller (more negative) wind shears decreases the likelihood of MCS initiation over 
the Corn Belt in July. This is, again, consistent with literature concerning the necessary or 
sufficient ingredients needed for MCS initiation over the United States. The July logistic 
regressions are similar to the May and June logistic regressions with one major exception – 
higher temperatures are observed in July when compared to May and June.  
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Bayes’ theorem analysis 
 A Bayes’ Theorem analysis was performed on the July initiation hour data to determine 
the probability of either a specific duration and MHE and Figures 155-192 represent the findings 
of the analysis (the scales in the figures are not the same). The figures’ black bars indicate the 
probability of the specific initiation hour variable (e.g., the probability of T10-1). To reference 
the bin values, the names are in Table 3 in Chapter 3. The figures show that if the value of a 
variable at the initiation hour is known, a prediction can be made about the duration and MHE. 
 The Bayes’ Theorem analysis can be applied when determining the likelihood of a 
specific MCS given a set of variable values at the initiation hour. For example, using the average 
values in Table B28 for T10 (p(T10-5) = 0.29), GHCB (p(GHCB-5) = 0.08), and U10 (p(U10-5) 
= 0.52), the probability of a duration of 10 hours (D-2) and MHE of 500 km (MHE-3) can be 
determined. The other two variables used in previous Bayes’ Theorem examples, 4LI and V10, 
are not significantly different from the null cases (not included in Table B28). The probability of 
D-2, in July, given: T10-5 = 0.17, GHCB-5 = 0.09, and U10-5 = 0.20. The probability of MHE-
3, in July, given: T10-5 = 0.20, GHCB-5 = 0.30, and U10-5 = 0.20. 
 
A)  B)  
 
Figure 155. Bayes’ Theorem analysis for T10 in July. A) The probability of a duration bin given 
a specific T10 bin. B) The probability of a MHE bin given a specific T10 bin.  
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Figure 156. Bayes’ Theorem analysis for T850 in July. A) The probability of a duration bin 
given a specific T850 bin. B) The probability of a MHE bin given a specific T850 bin. 
 
A)  B)  
 
Figure 157. Bayes’ Theorem analysis for T700 in July. A) The probability of a duration bin 
given a specific T700 bin. B) The probability of a MHE bin given a specific T700 bin. 
 
A)  B)  
 
Figure 158. Bayes’ Theorem analysis for T500 in July. A) The probability of a duration bin 
given a specific T500 bin. B) The probability of a MHE bin given a specific T500 bin. 
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Figure 159. Bayes’ Theorem analysis for T200 in July. A) The probability of a duration bin 
given a specific T200 bin. B) The probability of a MHE bin given a specific T200 bin. 
 
A)  B)  
 
Figure 160. Bayes’ Theorem analysis for SMC in July. A) The probability of a duration bin 
given a specific SMC bin. B) The probability of a MHE bin given a specific SMC bin. 
 
A)  B)  
 
Figure 161. Bayes’ Theorem analysis for PW in July. A) The probability of a duration bin given 
a specific PW bin. B) The probability of a MHE bin given a specific PW bin. 
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Figure 162. Bayes’ Theorem analysis for 4LI in July. A) The probability of a duration bin given 
a specific 4LI bin. B) The probability of a MHE bin given a specific 4LI bin. 
 
A)  B)  
 
Figure 163. Bayes’ Theorem analysis for CAPE in July. A) The probability of a duration bin 
given a specific CAPE bin. B) The probability of a MHE bin given a specific CAPE bin. 
 
A)  B)  
 
Figure 164. Bayes’ Theorem analysis for SRH in July. A) The probability of a duration bin 
given a specific SRH bin. B) The probability of a MHE bin given a specific SRH bin. 
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Figure 165. Bayes’ Theorem analysis for SH850 in July. A) The probability of a duration bin 
given a specific SH850 bin. B) The probability of a MHE bin given a specific SH850 bin. 
 
A)  B)  
 
Figure 166. Bayes’ Theorem analysis for SH700 in July. A) The probability of a duration bin 
given a specific SH700 bin. B) The probability of a MHE bin given a specific SH700 bin. 
 
A)  B)  
 
Figure 167. Bayes’ Theorem analysis for SH500 in July. A) The probability of a duration bin 
given a specific SH500 bin. B) The probability of a MHE bin given a specific SH500 bin. 
 
115 
A)  B)  
 
Figure 168. Bayes’ Theorem analysis for SH200 in July. A) The probability of a duration bin 
given a specific SH200 bin. B) The probability of a MHE bin given a specific SH200 bin. 
 
A)  B)  
 
Figure 169. Bayes’ Theorem analysis for GHCB in July. A) The probability of a duration bin 
given a specific GHCB bin. B) The probability of a MHE bin given a specific GHCB bin. 
 
A)  B)  
 
Figure 170. Bayes’ Theorem analysis for GH700 in July. A) The probability of a duration bin 
given a specific GH700 bin. B) The probability of a MHE bin given a specific GH700 bin. 
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Figure 171. Bayes’ Theorem analysis for GH500 in July. A) The probability of a duration bin 
given a specific GH500 bin. B) The probability of a MHE bin given a specific GH500 bin. 
 
A)  B)  
 
Figure 172. Bayes’ Theorem analysis for GH200 in July. A) The probability of a duration bin 
given a specific GH200 bin. B) The probability of a MHE bin given a specific GH200 bin. 
 
A)  B)  
 
Figure 173. Bayes’ Theorem analysis for U10 in July. A) The probability of a duration bin given 
a specific U10 bin. B) The probability of a MHE bin given a specific U10 bin. 
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Figure 174. Bayes’ Theorem analysis for V10 in July. A) The probability of a duration bin given 
a specific V10 bin. B) The probability of a MHE bin given a specific V10 bin. 
 
A)  B)  
 
Figure 175. Bayes’ Theorem analysis for WS10 in July. A) The probability of a duration bin 
given a specific WS10 bin. B) The probability of a MHE bin given a specific WS10 bin. 
 
A)  B)  
 
Figure 176. Bayes’ Theorem analysis for WD10 in July. A) The probability of a duration bin 
given a specific WD10 bin. B) The probability of a MHE bin given a specific WD10 bin. 
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Figure 177. Bayes’ Theorem analysis for U850 in July. A) The probability of a duration bin 
given a specific U850 bin. B) The probability of a MHE bin given a specific U850 bin. 
 
A)  B)  
 
Figure 178. Bayes’ Theorem analysis for V850 in July. A) The probability of a duration bin 
given a specific V850 bin. B) The probability of a MHE bin given a specific V850 bin. 
 
A)  B)  
 
Figure 179. Bayes’ Theorem analysis for WS850 in July. A) The probability of a duration bin 
given a specific WS850 bin. B) The probability of a MHE bin given a specific WS850 bin. 
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Figure 180. Bayes’ Theorem analysis for WD850 in July. A) The probability of a duration bin 
given a specific WD850 bin. B) The probability of a MHE bin given a specific WD850 bin. 
 
A)  B)  
 
Figure 181. Bayes’ Theorem analysis for U700 in July. A) The probability of a duration bin 
given a specific U700 bin. B) The probability of a MHE bin given a specific U700 bin. 
 
A)  B)  
 
Figure 182. Bayes’ Theorem analysis for V700 in July. A) The probability of a duration bin 
given a specific V700 bin. B) The probability of a MHE bin given a specific V700 bin. 
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Figure 183. Bayes’ Theorem analysis for WS700 in July. A) The probability of a duration bin 
given a specific WS700 bin. B) The probability of a MHE bin given a specific WS700 bin. 
 
A)  B)  
 
Figure 184. Bayes’ Theorem analysis for WD700 in July. A) The probability of a duration bin 
given a specific WD700 bin. B) The probability of a MHE bin given a specific WD700 bin. 
 
A)  B)  
 
Figure 185. Bayes’ Theorem analysis for U500 in July. A) The probability of a duration bin 
given a specific U500 bin. B) The probability of a MHE bin given a specific U500 bin. 
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Figure 186. Bayes’ Theorem analysis for V500 in July. A) The probability of a duration bin 
given a specific V500 bin. B) The probability of a MHE bin given a specific V500 bin. 
 
A)  B)  
 
Figure 187. Bayes’ Theorem analysis for WS500 in July. A) The probability of a duration bin 
given a specific WS500 bin. B) The probability of a MHE bin given a specific WS500 bin. 
 
A)  B)  
 
Figure 188. Bayes’ Theorem analysis for WD500 in July. A) The probability of a duration bin 
given a specific WD500 bin. B) The probability of a MHE bin given a specific WD500 bin. 
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Figure 189. Bayes’ Theorem analysis for UWSS700 in July. A) The probability of a duration bin 
given a specific UWSS700 bin. B) The probability of a MHE bin given a specific UWSS700 bin. 
 
A)  B)  
 
Figure 190. Bayes’ Theorem analysis for VWSS700 in July. A) The probability of a duration bin 
given a specific VWSS700 bin. B) The probability of a MHE bin given a specific VWSS700 bin. 
 
A)  B)  
 
Figure 191. Bayes’ Theorem analysis for UWSS500 in July. A) The probability of a duration bin 
given a specific UWSS500 bin. B) The probability of a MHE bin given a specific UWSS500 bin. 
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Figure 192. Bayes’ Theorem analysis for VWSS500 in July. A) The probability of a duration bin 
given a specific VWSS500 bin. B) The probability of a MHE bin given a specific VWSS500 bin. 
 
 
August 
 Table B29 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for August for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
79.7% and 86.3% of the time with a case count (MCS and null) between 558 and 605. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.528 to 0.709. 
 The logistic regressions indicate a reduction in the temperature at all significant levels, a 
decrease in the moisture variables and CAPE, an increase in SMC and GHCB, more northerly 
and easterly winds, and smaller (more negative) wind shears decreases the likelihood of MCS 
initiation over the Corn Belt in August. A difference between August and the previous months is 
the inclusion of GH200 as a significant variable for some of the hours. A decrease in GH200, in 
the hours leading up to initiation, also decreases the likelihood of MCS initiation over the Corn 
Belt in August. For the most part, the reductions/differences in the variables between the MCS 
cases and the null cases are consistent with the literature. 
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Bayes’ theorem analysis 
 A Bayes’ Theorem analysis was performed on the August initiation hour data to 
determine the probability of either a specific duration and MHE and Figures 193-230 represent 
the findings of the analysis (the scales in the figures are not the same). The figures’ black bars 
indicate the probability of the specific initiation hour variable (e.g., the probability of T10-1). To 
reference the bin values, the names are in Table 3 in Chapter 3. The figures show that if the value 
of a variable at the initiation hour is known, a prediction can be made about the duration and 
MHE. 
 The Bayes’ Theorem analysis can be applied when determining the likelihood of a 
specific MCS given a set of variable values at the initiation hour. For example, using the average 
values in Table B29 for T10 (p(T10-5) = 0.39), 4LI (p(4LI-4) = 0.51), GHCB (p(GHCB-5) = 
0.07), U10 (p(U10-5) = 0.66), and V10 (p(V10-6) = 0.65), the probability of a duration of 10 
hours (D-2) and MHE of 500 km (MHE-3) can be determined. The probability of D-2, in 
August, given: T10-5 = 0.15, 4LI-4 = 0.18, GHCB-5 = 0.00, U10-5 = 0.18, and V10-6 = 0.19. 
An MCS of the size D-2 is less likely occur given GHCB-5 is zero. The probability of MHE-3, in 
August, given: T10-5 = 0.24, 4LI-4 = 0.27, GHCB-5 = 0.12, U10-5 = 0.28, and V10-6 = 0.24. 
 
A)  B)  
 
Figure 193. Bayes’ Theorem analysis for T10 in August. A) The probability of a duration bin 
given a specific T10 bin. B) The probability of a MHE bin given a specific T10 bin.  
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Figure 194. Bayes’ Theorem analysis for T850 in August. A) The probability of a duration bin 
given a specific T850 bin. B) The probability of a MHE bin given a specific T850 bin. 
 
A)  B)  
 
Figure 195. Bayes’ Theorem analysis for T700 in August. A) The probability of a duration bin 
given a specific T700 bin. B) The probability of a MHE bin given a specific T700 bin. 
 
A)  B)  
 
Figure 196. Bayes’ Theorem analysis for T500 in August. A) The probability of a duration bin 
given a specific T500 bin. B) The probability of a MHE bin given a specific T500 bin. 
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Figure 197. Bayes’ Theorem analysis for T200 in August. A) The probability of a duration bin 
given a specific T200 bin. B) The probability of a MHE bin given a specific T200 bin. 
 
A)  B)  
 
Figure 198. Bayes’ Theorem analysis for SMC in August. A) The probability of a duration bin 
given a specific SMC bin. B) The probability of a MHE bin given a specific SMC bin. 
 
A)  B)  
 
Figure 199. Bayes’ Theorem analysis for PW in August. A) The probability of a duration bin 
given a specific PW bin. B) The probability of a MHE bin given a specific PW bin. 
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Figure 200. Bayes’ Theorem analysis for 4LI in August. A) The probability of a duration bin 
given a specific 4LI bin. B) The probability of a MHE bin given a specific 4LI bin. 
 
A)  B)  
 
Figure 201. Bayes’ Theorem analysis for CAPE in August. A) The probability of a duration bin 
given a specific CAPE bin. B) The probability of a MHE bin given a specific CAPE bin. 
 
A)  B)  
 
Figure 202. Bayes’ Theorem analysis for SRH in August. A) The probability of a duration bin 
given a specific SRH bin. B) The probability of a MHE bin given a specific SRH bin. 
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Figure 203. Bayes’ Theorem analysis for SH850 in August. A) The probability of a duration bin 
given a specific SH850 bin. B) The probability of a MHE bin given a specific SH850 bin. 
 
A)  B)  
 
Figure 204. Bayes’ Theorem analysis for SH700 in August. A) The probability of a duration bin 
given a specific SH700 bin. B) The probability of a MHE bin given a specific SH700 bin. 
 
A)  B)  
 
Figure 205. Bayes’ Theorem analysis for SH500 in August. A) The probability of a duration bin 
given a specific SH500 bin. B) The probability of a MHE bin given a specific SH500 bin. 
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Figure 206. Bayes’ Theorem analysis for SH200 in August. A) The probability of a duration bin 
given a specific SH200 bin. B) The probability of a MHE bin given a specific SH200 bin. 
 
A)  B)  
 
Figure 207. Bayes’ Theorem analysis for GHCB in August. A) The probability of a duration bin 
given a specific GHCB bin. B) The probability of a MHE bin given a specific GHCB bin. 
 
A)  B)  
 
Figure 208. Bayes’ Theorem analysis for GH700 in August. A) The probability of a duration bin 
given a specific GH700 bin. B) The probability of a MHE bin given a specific GH700 bin. 
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Figure 209. Bayes’ Theorem analysis for GH500 in August. A) The probability of a duration bin 
given a specific GH500 bin. B) The probability of a MHE bin given a specific GH500 bin. 
 
A)  B)  
 
Figure 210. Bayes’ Theorem analysis for GH200 in August. A) The probability of a duration bin 
given a specific GH200 bin. B) The probability of a MHE bin given a specific GH200 bin. 
 
A)  B)  
 
Figure 211. Bayes’ Theorem analysis for U10 in August. A) The probability of a duration bin 
given a specific U10 bin. B) The probability of a MHE bin given a specific U10 bin. 
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Figure 212. Bayes’ Theorem analysis for V10 in August. A) The probability of a duration bin 
given a specific V10 bin. B) The probability of a MHE bin given a specific V10 bin. 
 
A)  B)  
 
Figure 213. Bayes’ Theorem analysis for WS10 in August. A) The probability of a duration bin 
given a specific WS10 bin. B) The probability of a MHE bin given a specific WS10 bin. 
 
A)  B)  
 
Figure 214. Bayes’ Theorem analysis for WD10 in August. A) The probability of a duration bin 
given a specific WD10 bin. B) The probability of a MHE bin given a specific WD10 bin. 
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Figure 215. Bayes’ Theorem analysis for U850 in August. A) The probability of a duration bin 
given a specific U850 bin. B) The probability of a MHE bin given a specific U850 bin. 
 
A)  B)  
 
Figure 216. Bayes’ Theorem analysis for V850 in August. A) The probability of a duration bin 
given a specific V850 bin. B) The probability of a MHE bin given a specific V850 bin. 
 
A)  B)  
 
Figure 217. Bayes’ Theorem analysis for WS850 in August. A) The probability of a duration bin 
given a specific WS850 bin. B) The probability of a MHE bin given a specific WS850 bin. 
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Figure 218. Bayes’ Theorem analysis for WD850 in August. A) The probability of a duration 
bin given a specific WD850 bin. B) The probability of a MHE bin given a specific WD850 bin. 
 
A)  B)  
 
Figure 219. Bayes’ Theorem analysis for U700 in August. A) The probability of a duration bin 
given a specific U700 bin. B) The probability of a MHE bin given a specific U700 bin. 
 
A)  B)  
 
Figure 220. Bayes’ Theorem analysis for V700 in August. A) The probability of a duration bin 
given a specific V700 bin. B) The probability of a MHE bin given a specific V700 bin. 
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Figure 221. Bayes’ Theorem analysis for WS700 in August. A) The probability of a duration bin 
given a specific WS700 bin. B) The probability of a MHE bin given a specific WS700 bin. 
 
A)  B)  
 
Figure 222. Bayes’ Theorem analysis for WD700 in August. A) The probability of a duration 
bin given a specific WD700 bin. B) The probability of a MHE bin given a specific WD700 bin. 
 
A)  B)  
 
Figure 223. Bayes’ Theorem analysis for U500 in August. A) The probability of a duration bin 
given a specific U500 bin. B) The probability of a MHE bin given a specific U500 bin. 
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Figure 224. Bayes’ Theorem analysis for V500 in August. A) The probability of a duration bin 
given a specific V500 bin. B) The probability of a MHE bin given a specific V500 bin. 
 
A)  B)  
 
Figure 225. Bayes’ Theorem analysis for WS500 in August. A) The probability of a duration bin 
given a specific WS500 bin. B) The probability of a MHE bin given a specific WS500 bin. 
 
A)  B)  
 
Figure 226. Bayes’ Theorem analysis for WD500 in August. A) The probability of a duration 
bin given a specific WD500 bin. B) The probability of a MHE bin given a specific WD500 bin. 
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Figure 227. Bayes’ Theorem analysis for UWSS700 in August. A) The probability of a duration 
bin given a specific UWSS700 bin. B) The probability of a MHE bin given a specific UWSS700 
bin. 
 
A)  B)  
 
Figure 228. Bayes’ Theorem analysis for VWSS700 in August. A) The probability of a duration 
bin given a specific VWSS700 bin. B) The probability of a MHE bin given a specific VWSS700 
bin. 
 
A)  B)  
 
Figure 229. Bayes’ Theorem analysis for UWSS500 in August. A) The probability of a duration 
bin given a specific UWSS500 bin. B) The probability of a MHE bin given a specific UWSS500 
bin. 
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Figure 230. Bayes’ Theorem analysis for VWSS500 in August. A) The probability of a duration 
bin given a specific VWSS500 bin. B) The probability of a MHE bin given a specific VWSS500 
bin. 
 
 
September 
 Table B30 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for September for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
78.3% and 89.0% of the time with a case count (MCS and null) between 417 and 471. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.506 to 0.773. 
 The logistic regressions indicate a reduction in the temperature at the levels that are 
significant, a decrease in the moisture variables and CAPE, an increase in GHCB, a decrease in 
SRH, an increase in 4LI, more northerly and easterly winds, and smaller (more negative) wind 
shears decreases the likelihood of MCS initiation over the Corn Belt in September. This is 
consistent with literature which indicates substantial amounts of moisture, a more negative 4LI, 
larger values of SRH, more southerly and westerly winds, and lower values of GHCB are needed 
for MCS initiation in general. 
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Bayes’ theorem analysis 
 A Bayes’ Theorem analysis was performed on the September initiation hour data to 
determine the probability of either a specific duration and MHE and Figures 231-268 represent 
the findings of the analysis (the scales in the figures are not the same). The figures’ black bars 
indicate the probability of the specific initiation hour variable (e.g., the probability of T10-1). To 
reference the bin values, the names are in Table 3 in Chapter 3. The figures show that if the value 
of a variable at the initiation hour is known, a prediction can be made about the duration and 
MHE. 
 The Bayes’ Theorem analysis can be applied when determining the likelihood of a 
specific MCS given a set of variable values at the initiation hour. For example, using the average 
values in Table B30 for 4LI (p(4LI-3) = 0.23), GHCB (p(GHCB-5) = 0.09), U10 (p(U10-5) = 
0.59), and V10 (p(V10-6) = 0.57), the probability of a duration of 10 hours (D-2) and MHE of 
500 km (MHE-3) can be determined. T10 is not included in this analysis because it was not one 
of the significantly different variables. The probability of D-2, in September, given: 4LI-3 = 
0.14, GHCB-5 = 0.10, U10-5 = 0.08, and V10-6 = 0.11. The probability of MHE-3, in 
September, given: 4LI-3 = 0.17, GHCB-5 = 0.06, U10-5 = 0.13, and V10-6 = 0.20. 
 
A)  B)  
 
Figure 231. Bayes’ Theorem analysis for T10 in September. A) The probability of a duration bin 
given a specific T10 bin. B) The probability of a MHE bin given a specific T10 bin.  
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A)  B)  
 
Figure 232. Bayes’ Theorem analysis for T850 in September. A) The probability of a duration 
bin given a specific T850 bin. B) The probability of a MHE bin given a specific T850 bin. 
 
A)  B)  
 
Figure 233. Bayes’ Theorem analysis for T700 in September. A) The probability of a duration 
bin given a specific T700 bin. B) The probability of a MHE bin given a specific T700 bin. 
 
A)  B)  
 
Figure 234. Bayes’ Theorem analysis for T500 in September. A) The probability of a duration 
bin given a specific T500 bin. B) The probability of a MHE bin given a specific T500 bin. 
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A)  B)  
 
Figure 235. Bayes’ Theorem analysis for T200 in September. A) The probability of a duration 
bin given a specific T200 bin. B) The probability of a MHE bin given a specific T200 bin. 
 
A)  B)  
 
Figure 236. Bayes’ Theorem analysis for SMC in September. A) The probability of a duration 
bin given a specific SMC bin. B) The probability of a MHE bin given a specific SMC bin. 
 
A)  B)  
 
Figure 237. Bayes’ Theorem analysis for PW in September. A) The probability of a duration bin 
given a specific PW bin. B) The probability of a MHE bin given a specific PW bin. 
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A)  B)  
 
Figure 238. Bayes’ Theorem analysis for 4LI in September. A) The probability of a duration bin 
given a specific 4LI bin. B) The probability of a MHE bin given a specific 4LI bin. 
 
A)  B)  
 
Figure 239. Bayes’ Theorem analysis for CAPE in September. A) The probability of a duration 
bin given a specific CAPE bin. B) The probability of a MHE bin given a specific CAPE bin. 
 
A)  B)  
 
Figure 240. Bayes’ Theorem analysis for SRH in September. A) The probability of a duration 
bin given a specific SRH bin. B) The probability of a MHE bin given a specific SRH bin. 
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A)  B)  
 
Figure 241. Bayes’ Theorem analysis for SH850 in September. A) The probability of a duration 
bin given a specific SH850 bin. B) The probability of a MHE bin given a specific SH850 bin. 
 
A)  B)  
 
Figure 242. Bayes’ Theorem analysis for SH700 in September. A) The probability of a duration 
bin given a specific SH700 bin. B) The probability of a MHE bin given a specific SH700 bin. 
 
A)  B)  
 
Figure 243. Bayes’ Theorem analysis for SH500 in September. A) The probability of a duration 
bin given a specific SH500 bin. B) The probability of a MHE bin given a specific SH500 bin. 
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A)  B)  
 
Figure 244. Bayes’ Theorem analysis for SH200 in September. A) The probability of a duration 
bin given a specific SH200 bin. B) The probability of a MHE bin given a specific SH200 bin. 
 
A)  B)  
 
Figure 245. Bayes’ Theorem analysis for GHCB in September. A) The probability of a duration 
bin given a specific GHCB bin. B) The probability of a MHE bin given a specific GHCB bin. 
 
A)  B)  
 
Figure 246. Bayes’ Theorem analysis for GH700 in September. A) The probability of a duration 
bin given a specific GH700 bin. B) The probability of a MHE bin given a specific GH700 bin. 
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A)  B)  
 
Figure 247. Bayes’ Theorem analysis for GH500 in September. A) The probability of a duration 
bin given a specific GH500 bin. B) The probability of a MHE bin given a specific GH500 bin. 
 
A)  B)  
 
Figure 248. Bayes’ Theorem analysis for GH200 in September. A) The probability of a duration 
bin given a specific GH200 bin. B) The probability of a MHE bin given a specific GH200 bin. 
 
A)  B)  
 
Figure 249. Bayes’ Theorem analysis for U10 in September. A) The probability of a duration 
bin given a specific U10 bin. B) The probability of a MHE bin given a specific U10 bin. 
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A)  B)  
 
Figure 250. Bayes’ Theorem analysis for V10 in September. A) The probability of a duration 
bin given a specific V10 bin. B) The probability of a MHE bin given a specific V10 bin. 
 
A)  B)  
 
Figure 251. Bayes’ Theorem analysis for WS10 in September. A) The probability of a duration 
bin given a specific WS10 bin. B) The probability of a MHE bin given a specific WS10 bin. 
 
A) B)  
 
Figure 252. Bayes’ Theorem analysis for WD10 in September. A) The probability of a duration 
bin given a specific WD10 bin. B) The probability of a MHE bin given a specific WD10 bin. 
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A)  B)  
 
Figure 253. Bayes’ Theorem analysis for U850 in September. A) The probability of a duration 
bin given a specific U850 bin. B) The probability of a MHE bin given a specific U850 bin. 
 
A)  B)  
 
Figure 254. Bayes’ Theorem analysis for V850 in September. A) The probability of a duration 
bin given a specific V850 bin. B) The probability of a MHE bin given a specific V850 bin. 
 
A)  B)  
 
Figure 255. Bayes’ Theorem analysis for WS850 in September. A) The probability of a duration 
bin given a specific WS850 bin. B) The probability of a MHE bin given a specific WS850 bin. 
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A)  B)  
 
Figure 256. Bayes’ Theorem analysis for WD850 in September. A) The probability of a duration 
bin given a specific WD850 bin. B) The probability of a MHE bin given a specific WD850 bin. 
 
A)  B)  
 
Figure 257. Bayes’ Theorem analysis for U700 in September. A) The probability of a duration 
bin given a specific U700 bin. B) The probability of a MHE bin given a specific U700 bin. 
 
A)  B)  
 
Figure 258. Bayes’ Theorem analysis for V700 in September. A) The probability of a duration 
bin given a specific V700 bin. B) The probability of a MHE bin given a specific V700 bin. 
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A)  B)  
 
Figure 259. Bayes’ Theorem analysis for WS700 in September. A) The probability of a duration 
bin given a specific WS700 bin. B) The probability of a MHE bin given a specific WS700 bin. 
 
A)  B)  
 
Figure 260. Bayes’ Theorem analysis for WD700 in September. A) The probability of a duration 
bin given a specific WD700 bin. B) The probability of a MHE bin given a specific WD700 bin. 
 
A)  B)  
 
Figure 261. Bayes’ Theorem analysis for U500 in September. A) The probability of a duration 
bin given a specific U500 bin. B) The probability of a MHE bin given a specific U500 bin. 
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A)  B)  
 
Figure 262. Bayes’ Theorem analysis for V500 in September. A) The probability of a duration 
bin given a specific V500 bin. B) The probability of a MHE bin given a specific V500 bin. 
 
A)  B)  
 
Figure 263. Bayes’ Theorem analysis for WS500 in September. A) The probability of a duration 
bin given a specific WS500 bin. B) The probability of a MHE bin given a specific WS500 bin. 
 
A)  B)  
 
Figure 264. Bayes’ Theorem analysis for WD500 in September. A) The probability of a duration 
bin given a specific WD500 bin. B) The probability of a MHE bin given a specific WD500 bin. 
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A)  B)  
 
Figure 265. Bayes’ Theorem analysis for UWSS700 in September. A) The probability of a 
duration bin given a specific UWSS700 bin. B) The probability of a MHE bin given a specific 
UWSS700 bin. 
 
A)  B)  
 
Figure 266. Bayes’ Theorem analysis for VWSS700 in September. A) The probability of a 
duration bin given a specific VWSS700 bin. B) The probability of a MHE bin given a specific 
VWSS700 bin. 
 
A)  B)  
 
Figure 267. Bayes’ Theorem analysis for UWSS500 in September. A) The probability of a 
duration bin given a specific UWSS500 bin. B) The probability of a MHE bin given a specific 
UWSS500 bin. 
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A)  B)  
 
Figure 268. Bayes’ Theorem analysis for VWSS500 in September. A) The probability of a 
duration bin given a specific VWSS500 bin. B) The probability of a MHE bin given a specific 
VWSS500 bin. 
 
 
Comparison of the Months at the Initiation Hour 
 A one-way ANOVA was completed to compare the MCS initiation conditions in each 
month at the initiation hour. The significance level was again set at 0.01. Thirty-three of the 38 
small scale variables were significantly different among the months. The variables significantly 
different among the six months at the initiation hour are: 
 
T10 (F(5, 2,152) = 265.118) T850 (F(5, 2,152) = 323.701) 
  
Figure 269. Average T10 by month. Figure 270. Average T850 by month. 
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T700 (F(5, 2,152) = 327.147)  T500 (F(5, 2,152) = 542.338) 
  
Figure 271. Average T700 by month. Figure 272. Average T500 by month. 
T200 (F(5, 2,152) = 20.146) SMC (F(5, 2,150) = 65.385) 
  
Figure 273. Average T200 by month. Figure 274. Average SMC by month. 
PW (F(5, 2,152) = 314.918) 4LI (F(5, 2,152) = 3.431) 
  
Figure 275. Average PW by month. Figure 276. Average 4LI by month. 
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CAPE (F(5, 2,152) = 79.057)  SRH (F(5, 2,152) = 20.112) 
  
Figure 277. Average CAPE by month. Figure 278. Average SRH by month. 
SH850 (F(5, 2,152) = 275.209) SH700 (F(5, 2,152) = 264.860) 
  
Figure 279. Average SH850 by month. Figure 280. Average SH700 by month. 
SH500 (F(5, 2,152) = 111.812) SH200 (F(5, 2,151) = 220.625) 
  
Figure 281. Average SH500 by month. Figure 282. Average SH200 by month. 
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GH700 (F(5, 2,152) = 227.493)  GH500 (F(5, 2,152) = 157.079) 
  
Figure 283. Average GH700 by month. Figure 284. Average GH500 by month. 
GH200 (F(5, 2,152) = 171.267) WS10 (F(5, 2,152) = 22.457) 
  
Figure 285. Average GH200 by month. Figure 286. Average WS10 by month. 
U850 (F(5, 2,152) = 3.587) V850 (F(5, 2,152) = 3.862) 
  
Figure 287. Average U850 by month. Figure 288. Average V850 by month. 
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WS850 (F(5, 2,152) = 37.809) U700 (F(5, 2,152) = 16.912) 
  
Figure 289. Average WS850 by month. Figure 290. Average U700 by month. 
V700 (F(5, 2,152) = 11.590) WS700 (F(5, 2,152) = 60.187) 
  
Figure 291. Average V700 by month. Figure 292. Average WS700 by month. 
WD700 (F(5, 2,152) = 5.660)  U500 (F(5, 2,152) = 26.241) 
  
Figure 293. Average WD700 by month. Figure 294. Average U500 by month. 
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V500 (F(5, 2,152) = 22.081) WS500 (F(5, 2,152) = 53.905) 
  
Figure 295. Average V500 by month. Figure 296. Average WS500 by month. 
WD500 (F(5, 2,152) = 8.575) UWSS700 (F(5, 2,152) = 14.074) 
  
Figure 297. Average WD500 by month. Figure 298. Average UWSS700 by month. 
VWSS700 (F(5, 2,152) = 12.933) UWSS500 (F(5, 2,152) = 22.383) 
  
Figure 299. Average VWSS700 by month. Figure 300. Average UWSS500 by month. 
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VWSS500 (F(5, 2,152) = 21.877) 
 
Figure 301. Average VWSS500 by month. 
 
Since there are several variables that are significantly different when comparing the six 
months, the conclusion can be made that the MCS initiation environment changes over the 
course of the warm season and the conditions needed for MCS initiation vary widely among the 
warm season months. Many of the significantly different variables peak in June or July (as seen 
in Figures 269-301) with September variable values generally between April and May values. 
SRH, WS10, V850, WS850, V700, V500, UWSS700, VWSS700, UWSS500, and VWSS500 are 
actually lowest in July.  
The temperature variables, with the exception of T200, follow the expected temperature 
trend with increasing temperatures from April through July, peaking in July, and decreasing after 
that. T200 has a dip in the average temperature in May, but it is under a degree less than the 
April values. SMC dries out throughout the warm season. This drying could be due to the 
moisture uptake from the soil of various crops throughout the Corn Belt or it could be due to a 
trend of less precipitation occurring as the warm season progresses or a combination of both. 
CAPE has large average values in June, July, and August, and small average values in April, 
May, and September. PW and all of the significant specific humidity variables follow the same 
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pattern with increasing values through August (peaking in August) and starting to decrease in 
September. 
The switch that occurs around July could be due to a change in large and small scale 
patterns occurring at approximately the same time each year. Also ,the changes in the significant 
initiation hour variables could be due to changes in large scale circulation patterns, changes in 
teleconnection patterns (see Chapter 11), or smaller scale changes in the atmosphere (strength of 
cold/warm fronts, strength of air masses, etc.). 
When comparing the six months’ Bayes’ Theorem analyses, it is apparent that the six 
months have different requirements for an MCS to reach a given duration and MHE, even when 
using the same variables to determine the likelihood. This does show that the initiation 
conditions and the conditions needed for a certain size MCS are different based on the month of 
initiation.  
Additionally, the logistic regressions (and significance testing) can be used, up to six 
hours prior to initiation, to determine if an MCS would occur within the Corn Belt region and the 
Bayes’ Theorem analysis can be used to determine the MHE and duration of the MCS. Further 
verification is needed, including cross validation, extending the database to include more years, 
and including cases where there were some MCS initiation conditions present, before a forecast 
model could be created from this analysis. 
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CHAPTER 6 
RESULTS: HALF WARM SEASON 
 
 Significance testing, logistic regressions, and a Bayes’ Theorem analysis were run and 
analyzed for the two halves of the warm season (April-June and July-September). This chapter 
details the results of the significance testing, logistic regressions, and Bayes’ Theorem analysis 
and will show that the two halves of the warm season are unique in the attributes. (Note 1: The 
case count for the logistic regression varies due to missing values. Note 2: The tables with the 
significant variable and logistic regression information/output for each analysis section are 
located in Appendix B.) 
 
April-June 
 Table B31 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for April through June for 
the six hours prior to initiation through the three hours after initiation. Through the ten hours of 
analysis, the logistic regressions correctly assessed which group (MCS or null) a case belonged 
to between 76.8% and 86.1% of the time with a case count (MCS and null) between 1,893 and 
1,983. The Nagelkerke R2 values for the logistic regressions ranged from 0.441 to 0.690. 
The logistic regressions indicate a reduction in temperature at all levels, a decrease in 
moisture variables (with the exception of SMC), an increase in 4LI, an increase in GHCB (as a 
proxy for the Lifting Condensation Level), and more northerly and easterly winds at low levels 
decreases the likelihood of MCS initiation over the Corn Belt. This is consistent with literature 
which indicates substantial amounts of moisture (beyond what is present in a stable environment/ 
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an environment with no convection), a more negative 4LI, more southerly and westerly winds, 
and lower values of GHCB are needed for MCS initiation in general.  
 
Bayes’ theorem analysis 
 A Bayes’ Theorem analysis was performed on the April-June initiation hour data and 
Figures 302-339 represent the findings of the analysis (the scales in the figures are not the same). 
The Bayes’ Theorem analysis was run to determine the probability of either a specific duration 
or MHE occurring based on a given value of an initiation hour variable. The black bars in the 
figure indicate the probability of the specific initiation hour variable (e.g., the probability of T10-
1). To reference the bin values, the names are in Table 3 in Chapter 3. The figures show that if 
the value of a variable at the initiation hour is known, a prediction can be made about the 
duration and MHE of the MCS.  
 The Bayes’ Theorem analysis can be applied when determining the likelihood of a 
specific MCS given a set of variable values at the initiation hour. For example, using the average 
values given in Table B31 for T10 (p(T10-4) = 0.21), 4LI (p(4LI-3) = 0.20), GHCB (p(GHCB-5) 
= 0.08), U10 (p(U10-5) = 0.52), and V10 (p(V10-6) = 0.55), the probability of a duration of 10 
hours (D-2) and MHE of 500 km (MHE-3) can be determined. The probability of D-2, in April 
through June, given: T10-4 = 0.18, 4LI-3 = 0.18, GHCB-5 = 0.22, U10-5 = 0.20, and V10-6 = 
0.18. The probability of MHE-3, in April through June, given: T10-4 = 0.21, 4LI-3 = 0.19, 
GHCB-5 = 0.22, U10-5 = 0.21, and V10-6 = 0.24.  
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A)  B)  
 
Figure 302. Bayes’ Theorem analysis for T10 in April-June. A) The probability of a duration bin 
given a specific T10 bin. B) The probability of a MHE bin given a specific T10 bin.  
 
A)  B)  
 
Figure 303. Bayes’ Theorem analysis for T850 in April-June. A) The probability of a duration 
bin given a specific T850 bin. B) The probability of a MHE bin given a specific T850 bin. 
 
A)  B)  
 
Figure 304. Bayes’ Theorem analysis for T700 in April-June. A) The probability of a duration 
bin given a specific T700 bin. B) The probability of a MHE bin given a specific T700 bin. 
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A)  B)  
 
Figure 305. Bayes’ Theorem analysis for T500 in April-June. A) The probability of a duration 
bin given a specific T500 bin. B) The probability of a MHE bin given a specific T500 bin. 
 
A)  B)  
 
Figure 306. Bayes’ Theorem analysis for T200 in April-June. A) The probability of a duration 
bin given a specific T200 bin. B) The probability of a MHE bin given a specific T200 bin. 
 
A)  B)  
 
Figure 307. Bayes’ Theorem analysis for SMC in April-June. A) The probability of a duration 
bin given a specific SMC bin. B) The probability of a MHE bin given a specific SMC bin. 
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A)  B)  
 
Figure 308. Bayes’ Theorem analysis for PW in April-June. A) The probability of a duration bin 
given a specific PW bin. B) The probability of a MHE bin given a specific PW bin. 
 
A)  B)  
 
Figure 309. Bayes’ Theorem analysis for 4LI in April-June. A) The probability of a duration bin 
given a specific 4LI bin. B) The probability of a MHE bin given a specific 4LI bin. 
 
A)  B)  
 
Figure 310. Bayes’ Theorem analysis for CAPE in April-June. A) The probability of a duration 
bin given a specific CAPE bin. B) The probability of a MHE bin given a specific CAPE bin. 
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A)  B)  
 
Figure 311. Bayes’ Theorem analysis for SRH in April-June. A) The probability of a duration 
bin given a specific SRH bin. B) The probability of a MHE bin given a specific SRH bin. 
 
A)  B)  
 
Figure 312. Bayes’ Theorem analysis for SH850 in April-June. A) The probability of a duration 
bin given a specific SH850 bin. B) The probability of a MHE bin given a specific SH850 bin. 
 
A)  B)  
 
Figure 313. Bayes’ Theorem analysis for SH700 in April-June. A) The probability of a duration 
bin given a specific SH700 bin. B) The probability of a MHE bin given a specific SH700 bin. 
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A)  B)  
 
Figure 314. Bayes’ Theorem analysis for SH500 in April-June. A) The probability of a duration 
bin given a specific SH500 bin. B) The probability of a MHE bin given a specific SH500 bin. 
 
A)  B)  
 
Figure 315. Bayes’ Theorem analysis for SH200 in April-June. A) The probability of a duration 
bin given a specific SH200 bin. B) The probability of a MHE bin given a specific SH200 bin. 
 
A)  B)  
 
Figure 316. Bayes’ Theorem analysis for GHCB in April-June. A) The probability of a duration 
bin given a specific GHCB bin. B) The probability of a MHE bin given a specific GHCB bin. 
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A)  B)  
 
Figure 317. Bayes’ Theorem analysis for GH700 in April-June. A) The probability of a duration 
bin given a specific GH700 bin. B) The probability of a MHE bin given a specific GH700 bin. 
 
A)  B)  
 
Figure 318. Bayes’ Theorem analysis for GH500 in April-June. A) The probability of a duration 
bin given a specific GH500 bin. B) The probability of a MHE bin given a specific GH500 bin. 
 
A)  B)  
 
Figure 319. Bayes’ Theorem analysis for GH200 in April-June. A) The probability of a duration 
bin given a specific GH200 bin. B) The probability of a MHE bin given a specific GH200 bin. 
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A)  B)  
 
Figure 320. Bayes’ Theorem analysis for U10 in April-June. A) The probability of a duration 
bin given a specific U10 bin. B) The probability of a MHE bin given a specific U10 bin. 
 
A)  B)  
 
Figure 321. Bayes’ Theorem analysis for V10 in April-June. A) The probability of a duration 
bin given a specific V10 bin. B) The probability of a MHE bin given a specific V10 bin. 
 
A)  B)  
 
Figure 322. Bayes’ Theorem analysis for WS10 in April-June. A) The probability of a duration 
bin given a specific WS10 bin. B) The probability of a MHE bin given a specific WS10 bin. 
 
168 
A)  B)  
 
Figure 323. Bayes’ Theorem analysis for WD10 in April-June. A) The probability of a duration 
bin given a specific WD10 bin. B) The probability of a MHE bin given a specific WD10 bin. 
 
A)  B)  
 
Figure 324. Bayes’ Theorem analysis for U850 in April-June. A) The probability of a duration 
bin given a specific U850 bin. B) The probability of a MHE bin given a specific U850 bin. 
 
A)  B)  
 
Figure 325. Bayes’ Theorem analysis for V850 in April-June. A) The probability of a duration 
bin given a specific V850 bin. B) The probability of a MHE bin given a specific V850 bin. 
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A)  B)  
 
Figure 326. Bayes’ Theorem analysis for WS850 in April-June. A) The probability of a duration 
bin given a specific WS850 bin. B) The probability of a MHE bin given a specific WS850 bin. 
 
A)  B)  
 
Figure 327. Bayes’ Theorem analysis for WD850 in April-June. A) The probability of a duration 
bin given a specific WD850 bin. B) The probability of a MHE bin given a specific WD850 bin. 
 
A)  B)  
 
Figure 328. Bayes’ Theorem analysis for U700 in April-June. A) The probability of a duration 
bin given a specific U700 bin. B) The probability of a MHE bin given a specific U700 bin. 
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A)  B)  
 
Figure 329. Bayes’ Theorem analysis for V700 in April-June. A) The probability of a duration 
bin given a specific V700 bin. B) The probability of a MHE bin given a specific V700 bin. 
 
A)  B)  
 
Figure 330. Bayes’ Theorem analysis for WS700 in April-June. A) The probability of a duration 
bin given a specific WS700 bin. B) The probability of a MHE bin given a specific WS700 bin. 
 
A)  B)  
 
Figure 331. Bayes’ Theorem analysis for WD700 in April-June. A) The probability of a duration 
bin given a specific WD700 bin. B) The probability of a MHE bin given a specific WD700 bin. 
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A)  B)  
 
Figure 332. Bayes’ Theorem analysis for U500 in April-June. A) The probability of a duration 
bin given a specific U500 bin. B) The probability of a MHE bin given a specific U500 bin. 
 
A)  B)  
 
Figure 333. Bayes’ Theorem analysis for V500 in April-June. A) The probability of a duration 
bin given a specific V500 bin. B) The probability of a MHE bin given a specific V500 bin. 
 
A)  B)  
 
Figure 334. Bayes’ Theorem analysis for WS500 in April-June. A) The probability of a duration 
bin given a specific WS500 bin. B) The probability of a MHE bin given a specific WS500 bin. 
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A)  B)  
 
Figure 335. Bayes’ Theorem analysis for WD500 in April-June. A) The probability of a duration 
bin given a specific WD500 bin. B) The probability of a MHE bin given a specific WD500 bin. 
 
A)  B)  
 
Figure 336. Bayes’ Theorem analysis for UWSS700 in April-June. A) The probability of a 
duration bin given a specific UWSS700 bin. B) The probability of a MHE bin given a specific 
UWSS700 bin. 
 
A)  B)  
 
Figure 337. Bayes’ Theorem analysis for VWSS700 in April-June. A) The probability of a 
duration bin given a specific VWSS700 bin. B) The probability of a MHE bin given a specific 
VWSS700 bin. 
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A)  B)  
 
Figure 338. Bayes’ Theorem analysis for UWSS500 in April-June. A) The probability of a 
duration bin given a specific UWSS500 bin. B) The probability of a MHE bin given a specific 
UWSS500 bin. 
 
A)  B)  
 
Figure 339. Bayes’ Theorem analysis for VWSS500 in April-June. A) The probability of a 
duration bin given a specific VWSS500 bin. B) The probability of a MHE bin given a specific 
VWSS500 bin. 
 
 
July-September 
 Table B32 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for July through September 
for the six hours prior to initiation through the three hours after initiation. Through the ten hours 
of analysis, the logistic regressions correctly assessed which group (MCS or null) a case 
belonged to between 77.0% and 84.9% of the time with a case count (MCS and null) between 
1,546 and 1,692. The Nagelkerke R2 values for the logistic regressions ranged from 0.450 to 
0.680. 
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 The logistic regressions for July through September also indicate a reduction in 
temperature at all levels, a decrease in atmospheric moisture variables, an increase in 4LI, an 
increase in GHCB, and more northerly and easterly winds at low levels decreases the likelihood 
of MCS initiation over the Corn Belt. This is also consistent with literature. Where the two 
halves of the warm season differ is in the numerical values of the significant variables, which is 
discussed in more detail later in this chapter for only the initiation hour data. 
 
Bayes’ theorem analysis 
 A Bayes’ Theorem analysis was performed on the July-September initiation hour data to 
determine the probability of a specific duration or MHE occurring based on a given initiation 
hour variable and Figures 340-377 represent the findings of the analysis (the scales in the figures 
are not the same). The black bars in the figure indicate the probability of the specific initiation 
hour variable (e.g., the probability of T10-1). To reference the bin values, the names are in Table 
3 in Chapter 3. The figures show that if the value of a variable at the initiation hour is known, a 
prediction can be made about the duration and MHE of the MCS.  
 The Bayes’ Theorem analysis can be applied when determining the likelihood of a 
specific MCS given a set of variable values at the initiation hour. For example, using the average 
values given in Table B32 for T10 (p(T10-5) = 0.27), 4LI (p(4LI-4) = 0.46), GHCB (p(GHCB-5) 
= 0.08), U10 (p(U10-5) = 0.59), and V10 (p(V10-6) = 0.61), the probability of a duration of 10 
hours (D-2) and MHE of 500 km (MHE-3) can be determined. The probability of D-2, in July 
through September, given: T10-5 = 0.15, 4LI-4 = 0.15, GHCB-5 = 0.07, U10-5 = 0.15, and V10-
6 = 0.15. The probability of MHE-3, in July through September, given: T10-5 = 0.20, 4LI-4 = 
0.20, GHCB-5 = 0.18, U10-5 = 0.20, and V10-6 = 0.21.  
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A)  B)  
 
Figure 340. Bayes’ Theorem analysis for T10 in July-September. A) The probability of a 
duration bin given a specific T10 bin. B) The probability of a MHE bin given a specific T10 bin.  
 
A)  B)  
 
Figure 341. Bayes’ Theorem analysis for T850 in July-September. A) The probability of a 
duration bin given a specific T850 bin. B) The probability of a MHE bin given a specific T850 
bin. 
 
A)  B)  
 
Figure 342. Bayes’ Theorem analysis for T700 in July-September. A) The probability of a 
duration bin given a specific T700 bin. B) The probability of a MHE bin given a specific T700 
bin. 
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A)  B)  
 
Figure 343. Bayes’ Theorem analysis for T500 in July-September. A) The probability of a 
duration bin given a specific T500 bin. B) The probability of a MHE bin given a specific T500 
bin. 
 
A)  B)  
 
Figure 344. Bayes’ Theorem analysis for T200 in July-September. A) The probability of a 
duration bin given a specific T200 bin. B) The probability of a MHE bin given a specific T200 
bin. 
 
A)  B)  
 
Figure 345. Bayes’ Theorem analysis for SMC in July-September. A) The probability of a 
duration bin given a specific SMC bin. B) The probability of a MHE bin given a specific SMC 
bin. 
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A)  B)  
 
Figure 346. Bayes’ Theorem analysis for PW in July-September. A) The probability of a 
duration bin given a specific PW bin. B) The probability of a MHE bin given a specific PW bin. 
 
A)  B)  
 
Figure 347. Bayes’ Theorem analysis for 4LI in July-September. A) The probability of a 
duration bin given a specific 4LI bin. B) The probability of a MHE bin given a specific 4LI bin. 
 
A)  B)  
 
Figure 348. Bayes’ Theorem analysis for CAPE in July-September. A) The probability of a 
duration bin given a specific CAPE bin. B) The probability of a MHE bin given a specific CAPE 
bin. 
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A)  B)  
 
Figure 349. Bayes’ Theorem analysis for SRH in July-September. A) The probability of a 
duration bin given a specific SRH bin. B) The probability of a MHE bin given a specific SRH 
bin. 
 
A)  B)  
 
Figure 350. Bayes’ Theorem analysis for SH850 in July-September. A) The probability of a 
duration bin given a specific SH850 bin. B) The probability of a MHE bin given a specific 
SH850 bin. 
 
A)  B)  
 
Figure 351. Bayes’ Theorem analysis for SH700 in July-September. A) The probability of a 
duration bin given a specific SH700 bin. B) The probability of a MHE bin given a specific 
SH700 bin. 
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A)  B)  
 
Figure 352. Bayes’ Theorem analysis for SH500 in July-September. A) The probability of a 
duration bin given a specific SH500 bin. B) The probability of a MHE bin given a specific 
SH500 bin. 
 
A)  B)  
 
Figure 353. Bayes’ Theorem analysis for SH200 in July-September. A) The probability of a 
duration bin given a specific SH200 bin. B) The probability of a MHE bin given a specific 
SH200 bin. 
 
A)  B)  
 
Figure 354. Bayes’ Theorem analysis for GHCB in July-September. A) The probability of a 
duration bin given a specific GHCB bin. B) The probability of a MHE bin given a specific 
GHCB bin. 
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A)  B)  
 
Figure 355. Bayes’ Theorem analysis for GH700 in July-September. A) The probability of a 
duration bin given a specific GH700 bin. B) The probability of a MHE bin given a specific 
GH700 bin. 
 
A)  B)  
 
Figure 356. Bayes’ Theorem analysis for GH500 in July-September. A) The probability of a 
duration bin given a specific GH500 bin. B) The probability of a MHE bin given a specific 
GH500 bin. 
 
A)  B)  
 
Figure 357. Bayes’ Theorem analysis for GH200 in July-September. A) The probability of a 
duration bin given a specific GH200 bin. B) The probability of a MHE bin given a specific 
GH200 bin. 
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A)  B)  
 
Figure 358. Bayes’ Theorem analysis for U10 in July-September. A) The probability of a 
duration bin given a specific U10 bin. B) The probability of a MHE bin given a specific U10 bin. 
 
A)  B)  
 
Figure 359. Bayes’ Theorem analysis for V10 in July-September. A) The probability of a 
duration bin given a specific V10 bin. B) The probability of a MHE bin given a specific V10 bin. 
 
A)  B)  
 
Figure 360. Bayes’ Theorem analysis for WS10 in July-September. A) The probability of a 
duration bin given a specific WS10 bin. B) The probability of a MHE bin given a specific WS10 
bin. 
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A)  B)  
 
Figure 361. Bayes’ Theorem analysis for WD10 in July-September. A) The probability of a 
duration bin given a specific WD10 bin. B) The probability of a MHE bin given a specific WD10 
bin. 
 
A)  B)  
 
Figure 362. Bayes’ Theorem analysis for U850 in July-September. A) The probability of a 
duration bin given a specific U850 bin. B) The probability of a MHE bin given a specific U850 
bin. 
 
A)  B)  
 
Figure 363. Bayes’ Theorem analysis for V850 in July-September. A) The probability of a 
duration bin given a specific V850 bin. B) The probability of a MHE bin given a specific V850 
bin. 
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A)  B)  
 
Figure 364. Bayes’ Theorem analysis for WS850 in July-September. A) The probability of a 
duration bin given a specific WS850 bin. B) The probability of a MHE bin given a specific 
WS850 bin. 
 
A)  B)  
 
Figure 365. Bayes’ Theorem analysis for WD850 in July-September. A) The probability of a 
duration bin given a specific WD850 bin. B) The probability of a MHE bin given a specific 
WD850 bin. 
 
A)  B)  
 
Figure 366. Bayes’ Theorem analysis for U700 in July-September. A) The probability of a 
duration bin given a specific U700 bin. B) The probability of a MHE bin given a specific U700 
bin. 
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A)  B)  
 
Figure 367. Bayes’ Theorem analysis for V700 in July-September. A) The probability of a 
duration bin given a specific V700 bin. B) The probability of a MHE bin given a specific V700 
bin. 
 
A)  B)  
 
Figure 368. Bayes’ Theorem analysis for WS700 in July-September. A) The probability of a 
duration bin given a specific WS700 bin. B) The probability of a MHE bin given a specific 
WS700 bin. 
 
A)  B)  
 
Figure 369. Bayes’ Theorem analysis for WD700 in July-September. A) The probability of a 
duration bin given a specific WD700 bin. B) The probability of a MHE bin given a specific 
WD700 bin. 
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A)  B)  
 
Figure 370. Bayes’ Theorem analysis for U500 in July-September. A) The probability of a 
duration bin given a specific U500 bin. B) The probability of a MHE bin given a specific U500 
bin. 
 
A)  B)  
 
Figure 371. Bayes’ Theorem analysis for V500 in July-September. A) The probability of a 
duration bin given a specific V500 bin. B) The probability of a MHE bin given a specific V500 
bin. 
 
A)  B)  
 
Figure 372. Bayes’ Theorem analysis for WS500 in July-September. A) The probability of a 
duration bin given a specific WS500 bin. B) The probability of a MHE bin given a specific 
WS500 bin. 
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A)  B)  
 
Figure 373. Bayes’ Theorem analysis for WD500 in July-September. A) The probability of a 
duration bin given a specific WD500 bin. B) The probability of a MHE bin given a specific 
WD500 bin. 
 
A)  B)  
 
Figure 374. Bayes’ Theorem analysis for UWSS700 in July-September. A) The probability of a 
duration bin given a specific UWSS700 bin. B) The probability of a MHE bin given a specific 
UWSS700 bin. 
 
A)  B)  
 
Figure 375. Bayes’ Theorem analysis for VWSS700 in July-September. A) The probability of a 
duration bin given a specific VWSS700 bin. B) The probability of a MHE bin given a specific 
VWSS700 bin. 
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A)  B)  
 
Figure 376. Bayes’ Theorem analysis for UWSS500 in July-September. A) The probability of a 
duration bin given a specific UWSS500 bin. B) The probability of a MHE bin given a specific 
UWSS500 bin. 
 
A)  B)  
 
Figure 377. Bayes’ Theorem analysis for VWSS500 in July-September. A) The probability of a 
duration bin given a specific VWSS500 bin. B) The probability of a MHE bin given a specific 
VWSS500 bin. 
 
 
Comparison of the Two Halves at the Initiation Hour 
 Independent Samples T-tests were completed to compare the MCS initiation conditions 
in April through June to July through September in the initiation hour. The significance level was 
again set at 0.01. The variables that are significantly different between the two halves at the 
initiation hour are: T10, T850, T700, T500, T200, SMC, PW, CAPE, SRH, SH850, SH700, 
SH500, SH200, GH700, GH500, GH200, WS10, WS850, U700, V700, WS700, WD700, U500, 
V500, WS500, WD500, UWSS700, VWSS700, UWSS500, and VWSS500. With 30 of the 38 
small scale variables significantly different between the two halves, it can be concluded that the 
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MCS initiation conditions are different between the first half of the warm season and the second 
half of the warm season. Temperatures are warmer, CAPE is larger, and moisture variables are 
generally larger in the second half when compared to the first half. Even with combining April 
through June together and July through September together, the trends observed between the two 
halves of the warm season are the trends observed, for the most part, when comparing the six 
individual months (e.g., the second half of the warm season is warmer than the first half which is 
consistent with the monthly analysis in Chapter 5). 
When comparing the two halves’ Bayes’ Theorem analyses, it is apparent that the two 
halves have different requirements for an MCS to reach a given duration and MHE even when 
using the same variables to determine the likelihood. This further proves that the two halves of 
the warm season have different initiation requirements and different requirements to reach a 
specific duration and/or MHE.  
 The changes between the MCS initiation environments for the two halves and the 
changes in the requirements for an MCS to reach a given duration and MHE could be related to 
changes in the large scale circulation patterns. Changes in large scale circulation patterns/flows 
would affect how variables are advected into the Corn Belt. For example, if the large scale flow 
is more southerly, then warm, moist air is advected into the area, but if the large scale flow is 
more northerly, then cool, dry air is advected into the area. The large scale flow would affect the 
underlying environment which, in turn, would affect the MCS initiation environment. Analysis 
of the large scale circulation patterns for the two halves of the warm season is a future work. 
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CHAPTER 7 
RESULTS: YEARS 
 
 Significance testing and logistic regressions were run and analyzed for each year of the 
database to determine the accuracy of the significant variables in predicting initiation. This 
chapter details the results of the analysis and will show that each year’s initiation conditions are 
unique. A one-way ANOVA, using only initiation data, was run to determine significantly 
different variables throughout the years. (Note 1: The case count for the logistic regression 
varies due to missing values. Note 2: The tables with the significant variable and logistic 
regression information/output for each analysis section are located in Appendix B.) 
 
1979 
 Table B33 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1979 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regression correctly assessed which group (MCS or null) a case belonged to between 
69.0% and 86.2% of the time with a case count (MCS and null) between 85 and 100. The 
Nagelkerke R2 values for the logistic regression ranged from 0.342 to 0.750. 
 
1980 
 Table B34 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1980 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
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logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
68.0% and 92.8% of the time with a case count (MCS and null) between 70 and 100. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.215 to 0.903. 
 
1981 
 Table B35 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1981 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
78.6% and 87.8% of the time with a case count (MCS and null) between 95 and 100. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.470 to 0.700. 
 
1982 
 Table B36 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1982 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
73.1% and 87.9% of the time with a case count (MCS and null) between 91 and 108. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.313 to 0.774.  
 
1983 
 Table B37 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1983 for the six hours 
191 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
56.7% and 63.3% of the time with a case count (MCS and null) between 105 and 120. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.108 to 0.218. 
 
1984 
 Table B38 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1984 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
70.0% and 83.6% of the time with a case count (MCS and null) between 94 and 110. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.342 to 0.555. 
 
1985 
 Table B39 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1985 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
77.6% and 87.0% of the time with a case count (MCS and null) between 96 and 116. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.358 to 0.729. 
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1986 
 Table B40 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1986 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
77.7% and 90.7% of the time with a case count (MCS and null) between 108 and 130. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.476 to 0.749. 
 
1987 
 Table B41 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1987 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
60.0% and 83.3% of the time with a case count (MCS and null) between 95 and 120. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.158 to 0.628. 
 
1988 
 Table B42 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1988 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
61.4% and 81.0% of the time with a case count (MCS and null) between 79 and 88. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.149 to 0.661. 
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1989 
 Table B43 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1989 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
73.1% and 82.5% of the time with a case count (MCS and null) between 78 and 104. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.349 to 0.539. 
 
1990 
 Table B44 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1990 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
76.2% and 86.9% of the time with a case count (MCS and null) between 92 and 110. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.465 to 0.734. 
 
1991 
 Table B45 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1991 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
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78.8% and 82.3% of the time with a case count (MCS and null) of 113 every analysis hour. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.589 to 0.636. 
 
1992 
 Table B46 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1992 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
72.4% and 87.4% of the time with a case count (MCS and null) between 99 and 116. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.356 to 0.757. 
 
1993 
 Table B47 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1993 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
74.7% and 89.3% of the time with a case count (MCS and null) between 127 and 146. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.477 to 0.767. 
 
1994 
 Table B48 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1994 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
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logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
75.5% and 90.6% of the time with a case count (MCS and null) between 90 and 106. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.477 to 0.792. 
 
1995 
 Table B49 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1995 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
71.1% and 87.6% of the time with a case count (MCS and null) between 101 and 114. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.415 to 0.690. 
 
1996 
 Table B50 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1996 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
75.4% and 82.2% of the time with a case count (MCS and null) between 94 and 118. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.418 to 0.522. 
 
1997 
 Table B51 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1997 for the six hours 
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prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
76.8% and 89.1% of the time with a case count (MCS and null) between 98 and 112. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.439 to 0.724.  
 
1998 
 Table B52 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1998 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
67.7% and 75.2% of the time with a case count (MCS and null) between 86 and 120. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.292 to 0.412.  
 
1999 
 Table B53 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 1999 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
76.6% and 87.3% of the time with a case count (MCS and null) between 103 and 110. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.549 to 0.756.  
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2000 
 Table B54 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2000 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
69.3% and 86.6% of the time with a case count (MCS and null) between 101 and 128. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.300 to 0.669.  
 
2001 
 Table B55 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2001 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
75.0% and 90.3% of the time with a case count (MCS and null) between 108 and 128. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.487 to 0.746.  
 
2002 
 Table B56 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2002 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
80.9% and 86.3% of the time with a case count (MCS and null) between 104 and 136. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.536 to 0.632.  
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2003 
 Table B57 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2003 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
74.6% and 89.4% of the time with a case count (MCS and null) between 99 and 134. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.430 to 0.757.  
 
2004 
 Table B58 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2004 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
80.6% and 90.4% of the time with a case count (MCS and null) between 103 and 134. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.541 to 0.759.  
 
2005 
 Table B59 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2005 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
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84.5% and 92.3% of the time with a case count (MCS and null) between 91 and 148. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.641 to 0.828.  
 
2006 
 Table B60 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2006 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
73.8% and 96.0% of the time with a case count (MCS and null) between 101 and 130. A final 
solution could not be found for the three hours after initiation analysis. The Nagelkerke R2 values 
for the logistic regressions ranged from 0.439 to 0.902.  
 
2007 
 Table B61 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2007 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
85.1% and 91.9% of the time with a case count (MCS and null) between 117 and 127. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.663 to 0.822.  
 
2008 
 Table B62 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2008 for the six hours 
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prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
84.9% and 90.0% of the time with a case count (MCS and null) between 84 and 125. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.596 to 0.808.  
 
2009 
 Table B63 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2009 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
84.2% and 97.3% of the time with a case count (MCS and null) between 112 and 146. A final 
solution could not be found for the initiation hour analysis and the one hour after initiation 
analysis. The Nagelkerke R2 values for the logistic regressions ranged from 0.730 to 0.944.  
 
2010 
 Table B64 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2010 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
65.4% and 89.1% of the time with a case count (MCS and null) between 92 and 136. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.258 to 0.714.  
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2011 
 Table B65 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2011 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
73.8% and 91.7% of the time with a case count (MCS and null) between 103 and 152. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.392 to 0.842.  
 
2012 
 Table B66 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2012 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
75.4% and 92.9% of the time with a case count (MCS and null) between 110 and 138. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.463 to 0.882.  
 
2013 
 Table B67 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for 2013 for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
75.3% and 90.6% of the time with a case count (MCS and null) between 126 and 146. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.419 to 0.743.  
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Comparison of All 35 Years 
 The environmental requirements for MCS initiation over the Corn Belt differ from year 
to year, even when comparing like hours (e.g., comparing the initiation hour from all years). The 
difference is apparent in the significant variables in each year. Each year has a unique set of 
significant variables and variable values. The differences among the years could be due to 
changes in global circulation patterns or changes in teleconnection patterns. The effect of 
teleconnection patterns on the Corn Belt is discussed in Chapter 11. 
Overall, the logistic regressions from every year show a reduction in the moisture 
variables (PW, SH700, etc.), 4LI, SRH, and V component winds reduce the likelihood of an 
MCS occurring over the Corn Belt. While the variable values are different from year to year, the 
changes to reduce (or enhance) the likelihood of MCS initiation would be the similar due to the 
relationship between the MCS cases and the null cases.  
 A comparison of all 35 years was completed using the small scale initiation hour data. A 
one-way ANOVA was run to determine if differences were present among the years. There are 
significant differences (α = 0.01) among the 35 years. The significantly different variables are: 
 
T10 (F(34, 2,123) = 2.750)  T850 (F(34, 2,123) = 3.122) 
  
Figure 378. Average T10 by year. Figure 379. Average T850 by year. 
203 
T700 (F(34, 2,123) = 2.770) T500 (F(34, 2,123) = 1.789) 
  
Figure 380. Average T700 by year. Figure 381. Average T500 by year. 
T200 (F(34, 2,123) = 2.165) SMC (F(34, 2,121) = 6.726) 
  
Figure 382. Average T200 by year. Figure 383. Average SMC by year. 
PW (F(34, 2,123) = 2.347) CAPE (F(34, 2,123) = 1.770) 
  
Figure 384. Average PW by year. Figure 385. Average CAPE by year. 
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SRH (F(34, 2,123) = 1.850) SH850 (F(34, 2,123) = 2.021) 
  
Figure 386. Average SRH by year. Figure 387. Average SH850 by year. 
SH700 (F(34, 2,123) = 2.057) SH500 (F(34, 2,123) = 2.382) 
  
Figure 388. Average SH700 by year. Figure 389. Average SH500 by year. 
SH200 (F(34, 2,122) = 3.511) GHCB (F(34, 1,847) = 2.781) 
  
Figure 390. Average SH200 by year. Figure 391. Average GHCB by year. 
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V10 (F(34, 2,123) = 1.823) WS10 (F(34, 2,123) = 2.106) 
  
Figure 392. Average V10 by year. Figure 393. Average WS10 by year. 
WD10 (F(34, 2,123) = 1.715) V850 (F(34, 2,123) = 2.299) 
  
Figure 394. Average WD10 by year. Figure 395. Average V850 by year. 
WS850 (F(34, 2,123) = 2.198) V700 (F(34, 2,123) = 2.220) 
  
Figure 396. Average WS850 by year. Figure 397. Average V700 by year. 
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V500 (F(34, 2,123) = 2.387) VWSS700 (F(34, 2,123) = 1.776) 
  
Figure 398. Average V500 by year. Figure 399. Average VWSS700 by year. 
VWSS500 (F(34, 2,123) = 2.185) 
 
Figure 400. Average VWSS500 by year. 
 
Since there are several variables that are significantly different when comparing the 35 
years using a one-way ANOVA, the conclusion can be made that the environment in which an 
MCS initiates has changed over the course of the database. Overall, the temperatures are warmer, 
the moisture variables are higher (with the exception of SH200), 4LI is more negative (i.e., the 
environment is more unstable), and the winds are higher in the last few years of the database 
when compared to the first few years of the database. Figures 378-400 show how the significant 
variables have changed throughout the 35 years.  
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While the T10, T850, T700, and T500 figures show that the MCS initiation environment 
was warmer in the latter years of the database, the T200 figure does not show the same trend. 
T200 was relatively stable with the exception of 1980, which was an anomalously high year (the 
observations for 1980 were verified due to the anomaly). SMC decreased over the course of the 
35 years. There does seem to be some correlation that as the temperatures increased, the SMC 
decreased. This is expected, since as temperatures increase, evaporation increases as well, which 
would lead to a decrease in the soil moisture. SRH and the specific humidities at 850, 700, and 
500 hPa increased, but the specific humidity at 200 hPa decreased slightly. GHCB increased by 
almost 1,000 meters from 1979 to 2013. Wind speed, wind direction, and wind shear varied 
widely throughout the 35 years.  
With an increase in global and regional temperatures, other variables, e.g., SMC, are 
affected by that increase. SMC would have a decrease (which is observed) with an increase in 
temperature. The change in temperature would also affect temperature gradients since the 
temperature increase in not consistent throughout the region. The change in the temperature 
gradient would cause a change in the winds due to the temperature gradient’s impact on the 
pressure gradient. The increase in GHCB could also be attributed to the temperature increase and 
the small changes in specific humidities. The specific humidities do not increase as drastically as 
the temperatures. This means the relative humidity at each level is less, leading to the 
achievement of a 100% relative humidity and GHCB higher up in the atmosphere.  
The figures also show that the conditions needed for MCS initiation are not the same 
from year to year, but are, at least indirectly, affected by climate change or an increase in 
global/regional temperatures which would lead to changes in other variables. Some years 
required higher temperatures, where other years required more moisture within the atmosphere 
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or soil. Other years required strong V component winds, where other years did not. The 
dynamics over the Corn Belt are always changing leading to changes in MCS initiation 
requirements.  
The changes in the small scale dynamics are affected by changes in the large scale 
dynamics (i.e., changes in global circulation patterns due to teleconnection patterns). The change 
in the observed variables could be due to changes in global teleconnection patterns (an analysis 
of teleconnection pattern extremes is in Chapter 11) or climate change. Completely quantifying 
the effect of climate change on MCS initiation over the Corn Belt would require several more 
years of data to have a sufficiently large enough sample size and time period.  
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CHAPTER 8 
RESULTS: DECADES 
 
 Significance testing and logistic regressions were run and analyzed for the four distinct 
“decades” of the database as shown in Chapter 3, Figure 3. Figure 3 (in Chapter 3) specifically 
shows that the database can be broken into four distinct time periods based on the highs (1986, 
1993, 2005, and 2011) and lows (1979/1980, 1988, 1994 and 2008) in the MCS count with the 
decades being: 1979-1987, 1988-1993, 1994-2007, and 2008-2013. This chapter details the 
results of the significance testing and logistic regressions and will show that the four decades are 
unique in the attributes. (Note 1: The case count for the logistic regression varies due to missing 
values. Note 2: The tables with the significant variable and logistic regression information/ 
output for each analysis section are located in Appendix B.) 
 
1979-1987 
 Table B68 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for the first decade (1979-
1987) for the six hours prior to initiation through the three hours after initiation. Through the ten 
hours of analysis, the logistic regressions correctly assessed which group (MCS or null) a case 
belonged to between 73.4% and 84.1% of the time with a case count (MCS and null) between 
833 and 892. The Nagelkerke R2 values for the logistic regressions ranged from 0.366 to 0.645. 
 When comparing the MCS cases to the null cases through the ten hours of analysis, the 
temperatures at all significant levels are warmer, the 4LI and GHCB are smaller, CAPE and SRH 
are larger, the wind direction changes from south to west higher up in the atmosphere (indicating 
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wind shear is present), and the U component wind shear has larger absolute values in the MCS 
cases. At the lowest level (at 10 meters above the ground), the U component of the wind is from 
the east, but higher up in the atmosphere, the U component of the wind is from the west. With 
the significant differences for all ten analysis hours, the logistic regressions indicate a reduction 
in temperature, PW, CAPE, SRH, and the moisture variables and an increase in GHCB decreases 
the likelihood of MCS initiation over the Corn Belt in 1979-1987.  
 
1988-1993 
 Table B69 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for the second decade 
(1988-1993) for the six hours prior to initiation through the three hours after initiation. Through 
the ten hours of analysis, the logistic regressions correctly assessed which group (MCS or null) a 
case belonged to between 75.4% and 85.3% of the time with a case count (MCS and null) 
between 566 and 599. The Nagelkerke R2 values for the logistic regressions ranged from 0.462 
to 0.686.  
The MCSs in the second decade are similar to the previous decade (when compared to 
the null cases) in that the temperatures are warmer throughout all levels, 4LI and GHCB are 
smaller, and CAPE is larger, among other similarities. With the significant differences for all ten 
analysis hours, the logistic regressions indicate a reduction in temperature, PW, SRH, and 
moisture variables and an increase in GHCB decreases the likelihood of MCS initiation over the 
Corn Belt in 1988-1993. 
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1994-2007 
 Table B70 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for the third decade (1994-
2007) for the six hours prior to initiation through the three hours after initiation. Through the ten 
hours of analysis, the logistic regressions correctly assessed which group (MCS or null) a case 
belonged to between 77.2% and 85.6% of the time with a case count (MCS and null) between 
1408 and 1507. The Nagelkerke R2 values for the logistic regressions ranged from 0.469 to 
0.664.  
The significantly different variables in the MCS cases versus null cases in this third 
decade are similar to the previous two decades. The logistic regressions, for all ten analysis 
hours, indicate a reduction in temperature, PW, SRH and moisture variables and an increase in 
SMC and GHCB decreases the likelihood of MCS initiation over the Corn Belt in 1994-2007. 
 
2008-2013 
 Table B71 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for fourth decade (2008-
2013) for the six hours prior to initiation through the three hours after initiation. Through the ten 
hours of analysis, the logistic regressions correctly assessed which group (MCS or null) a case 
belonged to between 78.9% and 91.7% of the time with a case count (MCS and null) between 
622 and 681. The Nagelkerke R2 values for the logistic regressions ranged from 0.477 to 0.797.  
The fourth decade is also similar to the previous three decades in the variables that are 
significantly different between the two environments, but differ from the previous decades in the 
average variable values. The logistic regressions, for all ten analysis hours, indicate a reduction 
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in temperature, PW, SRH, CAPE, and moisture variables and an increase in GHCB decreases the 
likelihood of MCS initiation over the Corn Belt in 2008-2013. 
 
Comparison of All Four Decades 
 A comparison of all four decades was completed using only the initiation hour data. A 
one-way ANOVA was run to determine if small scale differences were present among the 
decades. Again, the significance level was α = 0.01. There are significant differences between all 
the decades. The variables that are significantly different between the decades are: 
 
T10 (F(3, 2,154) = 7.471) T850 (F(3, 2,154) = 15.414) 
  
Figure 401. Average T10 by decade. Figure 402. Average T850 by decade. 
T700 (F(3, 2,154) = 14.166) T500 (F(3, 2,154) = 4.283) 
 
Figure 403. Average T700 by decade. Figure 404. Average T500 by decade. 
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SMC (F(3, 2,152) = 15.480) SH200 (F(3, 2,152) = 7.935) 
  
Figure 405. Average SMC by decade. Figure 406. Average SH200 by decade. 
GHCB (F(3, 1,878) = 6.796) V850 (F(3, 2,154) = 5.100) 
  
Figure 407. Average GHCB by decade. Figure 408. Average V850 by decade. 
WS850 (F(3, 2,54) = 5.105) V700 (F(3, 2,154) = 5.589) 
  
Figure 409. Average WS850 by decade. Figure 410. Average V700 by decade. 
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V500 (F(3, 2,154) = 4.027) VWSS700 (F(3, 2,154) = 5.644) 
  
Figure 411. Average V500 by decade. Figure 412. Average VWSS700 by decade. 
VWSS500 (F(3, 2,154) = 4.683) 
 
Figure 413. Average VWSS500 by decade. 
 
 Figures 401-413 indicate the significantly different variables among the decades as 
determined by the ANOVA. Overall, the temperatures (with the exception of T200) increase 
from the first decade (1979-1987) to the last decade (2008-2013). This increase in temperatures 
is attributed to the increase in regional temperatures and the increase in global temperatures over 
the last several decades. With the increase in temperatures, the moisture in the soil (SMC) would 
evaporate faster – this would account for the decrease in SMC over the four decades.  
The change in regional temperatures (due to climate change) is not consistent over the 
Corn Belt, which can be deduced from the temperature changes seen in Chapter 7. This 
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inconsistent change leads to locational and strength changes in the temperature gradient, which 
would affect the strength of the winds (and, in turn, wind shear). A pressure gradient is set up 
due to the temperature gradient and, since the average temperature gradient changes from one 
decade to the next, the average pressure gradient would change as well. The strength of the 
pressure gradient determines the strength of the winds. So, if the temperature gradient is 
stronger, then the pressure gradient is stronger, which means stronger winds. This is most 
obvious when comparing the first decade’s temperatures and winds to the fourth decade’s 
temperature and winds. 
The differences in the decades could be attributed to a decadal teleconnection pattern or 
global oscillation. A major decadal teleconnection pattern is the PDO with the index values from 
January 1979 to December 2013 included in Figure 414. However, the PDO does not follow the 
same pattern as the decades in this database even if a time lag were to be taken into account. The 
overall trend for the PDO is decreasing. For the first decade (1979-1987), the PDO is mainly 
positive and for the last decade (2008-2013), the PDO is mainly negative. However for the 
second (1988-1993) and third decades (1994-2007), the PDO is widely varying. This widely 
varying PDO indicates it could not have had a major impact on the MCSs initiating in the Corn 
Belt during the second and third decades of the database.  
Due to the sample size of each decade it would be difficult to determine any spatial 
pattern change in the MCS initiation from one decade to the next. The relatively large sample 
size for each decade, with over half of the MCS initiations concentrated in four states, would 
wash out any spatial pattern. 
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Figure 414. Pacific Decadal Oscillation Index Values: January 1979 to December 2013 with a 
moving average trend line. 
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CHAPTER 9 
RESULTS: HALF DATABASE 
 
Significance testing and logistic regressions were run and analyzed for the two distinct 
halves of the database as shown in Chapter 3, Figure 2. This figure specifically shows that the 
database can be broken into two distinct time periods with the MCS count having a slow increase 
by year in the first half (1979 to 1996) and the MCS count having a much faster increase by year 
in the second half of the database (1997 to 2013). These two halves were determined through the 
careful consideration of the MCS initiation trend. This chapter details the results of the 
significance testing and logistic regressions and will show that the two halves of the database are 
unique. (Note 1: The case count for the logistic regression varies due to missing values. Note 2: 
The tables with the significant variable and logistic regression information/output for each 
analysis section are located in Appendix B.) 
 
1979-1996 
Table B72 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for the first half of the 
database (1979-1996) for the six hours prior to initiation through the three hours after initiation. 
Through the ten hours of analysis, the logistic regressions correctly assessed which group (MCS 
or null) a case belonged to between 74.6% to 84.4% of the time with a case count (MCS and 
null) between 1,691 and 1,783. The Nagelkerke R2 values for the logistic regressions ranged 
from 0.405 to 0.652.  
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Overall, in the first half of the database and over all ten hours of analysis, the 
temperatures associated with the MCSs were higher, the SMC was less, the PW and specific 
humidities were higher (so the atmosphere had a higher moisture content), higher CAPE and 
SRH, and a lower GHCB than the null cases. The higher PW, specific humidities, CAPE, SRH, 
and lower GHCB are all consistent with the literature. More moisture is needed to sustain these 
long lived systems that can produce copious amounts of precipitation over its lifetime. Also, the 
logistic regressions indicate a reduction in temperatures, PW, CAPE, SRH, and specific 
humidities, and an increase in SMC and GHCB decreases the likelihood of MCS initiation over 
the Corn Belt in 1979 to 1996. 
At the surface, the wind direction was generally from the south. However, the wind was 
generally from the west higher up in the atmosphere with the MCS cases. This change in wind 
direction shows there is wind shear present in the atmosphere. In the literature, wind shear has 
been noted to be an important part of MCS initiation. The U component of the wind (coming 
from the west) is larger higher up in the atmosphere than at the surface (MCS cases), which is 
expected since the friction layer slows down the winds at the surface, but not higher up in the 
atmosphere. The V component of the wind changes its direction higher in the atmosphere. At the 
surface, the V component of the wind is coming from the south, but higher in the atmosphere, the 
V component of the wind is coming from the north. The southerly winds are expected, but the 
northerly winds were not expected. However, the change in direction indicates there is wind 
shear present in the atmosphere, which is expected. 
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1997-2013 
Table B73 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for second half of the 
database (1997-2013) for the six hours prior to initiation through the three hours after initiation. 
Through the ten hours of analysis, the logistic regressions correctly assessed which group (MCS 
or null) a case belonged to between 77.2% to 86.7% of the time with a case count (MCS and 
null) between 1,748 and 1,892. The Nagelkerke R2 values for the logistic regressions ranged 
from 0.468 to 0.701.  
Overall and over all ten hours of analysis, the second half of the database is similar to the 
first half of the database in the comparison concerning the significantly different variables 
between the MCS initiation environment and the null environment. The temperatures associated 
with MCSs were higher, the SMC was less, the PW, specific humidities, CAPE, and SRH were 
higher, and GHCB was lower. The wind/wind direction/wind shear also acted the same in the 
second half of the database when compared to the first half of the database. Also, the logistic 
regressions indicate a reduction in temperature at all significant levels, PW, specific humidities, 
CAPE, and SRH and an increase in GHCB and SMC decreases the likelihood of MCS initiation 
over the Corn Belt in 1997 to 2013. 
When comparing the means of the two halves, changes that occurred in the atmosphere 
become noticeable. The MCSs in the second half initiate in environments that have warmer 
conditions, drier SMCs, higher instability (4LI and CAPE), higher cloud bases (GHCB), and 
different surface winds (U10 and V10). Overall, the winds are not significantly different higher 
up in the atmosphere (700 hPa or 500 hPa). Significant differences between the temperature 
variables, SMC, 4LI, CAPE, GHCB, and several wind variables occur at almost all of the 
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analysis hours. These changes could be an indication of climate change, however, further study 
is warranted to determine the exact effects.  
 It is possible that the differences between the two halves are due to changes in global 
teleconnection patterns such as the PDO. If a time lag is taken into account, it is possible the 
PDO does have a long term effect on the MCS initiations in the Corn Belt (see Figure 414 in 
Chapter 8). In the first half of the time period, the PDO is positive. However, around 1994 to 
1995, the PDO index switches to negative. The larger increase in MCS initiations started in 
1997. With a time lag taken into consideration, it is possible that the PDO does effect the MCS 
initiations over the Corn Belt. Further analysis is warranted to determine the exact effect the 
PDO has on MCS initiations in the Corn Belt. 
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CHAPTER 10 
RESULTS: OVERALL 
 
 Significance testing and logistic regressions were run and analyzed for each of the nine 
grid points encompassing the 35 years. A Bayes’ Theorem analysis was completed for the 
initiation location at the initiation hour. This chapter details the analysis results and will show 
that the MCS environment is unique and is over a large area. (Note 1: The case count for the 
logistic regression varies due to missing values. Note 2: The tables with the significant variable 
and logistic regression information/output for each analysis section are located in Appendix B.) 
 
Initiation Longitude, Initiation Latitude (LoLa) 
 Table B74 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for LoLa for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
75.9% and 85.5% of the time with a case count (MCS and null) between 3,428 and 3,675. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.430 to 0.674.  
 The logistic regressions indicate a reduction in temperature, SRH, CAPE, all specific 
humidities, and PW, an increase in SMC, 4LI, and GHCB, and more northerly and easterly 
winds at low levels decreases the likelihood of MCS initiation over the Corn Belt. This is 
consistent with literature which indicates more southerly and westerly winds, more moisture, and 
lower values of GHCB are needed for MCS initiation in general.  
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Bayes’ theorem analysis 
 A Bayes’ Theorem analysis was performed on the overall LoLa initiation hour data and 
Figures 415-452 represent the findings of the analysis (the scales in the figures are not the same). 
The Bayes’ Theorem analysis was run to determine the probability of either a specific duration 
or MHE occurring based on a given value of an initiation hour variable. The black bars in the 
figure indicate the probability of the specific initiation hour variable occurring (e.g., the 
probability of T10-1). To reference the bin values, the names are in Table 3 in Chapter 3. The 
figures show that if the value of a variable at the initiation hour is known, a prediction can be 
made about the duration and MHE of the MCS. The figures could be used together or separately, 
but using the figures together (but looking at the variables separately) would increase the chances 
of correctly predicting the duration and MHE of the MCS. 
 The Bayes’ Theorem analysis can be applied when determining the likelihood of a 
specific MCS size given a set of variable values at the initiation hour. For example, using the 
average values given in Table B74 for T10 (p(T10-4) = 0.21), 4LI (p(4LI-3) = 0.20), GHCB 
(p(GHCB-5) = 0.07), U10 (p(U10-5) = 0.56), and V10 (p(V10-6) = 0.58), the probability of a 
duration of 10 hours (D-2) and MHE of 500 km (MHE-3) can be determined. The probability of 
D-2 given: T10-4 = 0.18, 4LI-3 = 0.18, GHCB-5 = 0.17, U10-5 = 0.18, and V10-6 = 0.18. The 
probability of MHE-3 given: T10-4 = 0.18, 4LI-3 = 0.19, GHCB-5 = 0.19, U10-5 = 0.21, and 
V10-6 = 0.21. 
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A)  B)  
 
Figure 415. Bayes’ Theorem analysis for T10 at LoLa. A) The probability of a duration bin 
given a specific T10 bin. B) The probability of a MHE bin given a specific T10 bin.  
 
A)  B)  
 
Figure 416. Bayes’ Theorem analysis for T850 at LoLa. A) The probability of a duration bin 
given a specific T850 bin. B) The probability of a MHE bin given a specific T850 bin. 
 
A)  B)  
 
Figure 417. Bayes’ Theorem analysis for T700 at LoLa. A) The probability of a duration bin 
given a specific T700 bin. B) The probability of a MHE bin given a specific T700 bin. 
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A)  B)  
 
Figure 418. Bayes’ Theorem analysis for T500 at LoLa. A) The probability of a duration bin 
given a specific T500 bin. B) The probability of a MHE bin given a specific T500 bin. 
 
A)  B)  
 
Figure 419. Bayes’ Theorem analysis for T200 at LoLa. A) The probability of a duration bin 
given a specific T200 bin. B) The probability of a MHE bin given a specific T200 bin. 
 
A)  B)  
 
Figure 420. Bayes’ Theorem analysis for SMC at LoLa. A) The probability of a duration bin 
given a specific SMC bin. B) The probability of a MHE bin given a specific SMC bin. 
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A)  B)  
 
Figure 421. Bayes’ Theorem analysis for PW at LoLa. A) The probability of a duration bin 
given a specific PW bin. B) The probability of a MHE bin given a specific PW bin. 
 
A)  B)  
 
Figure 422. Bayes’ Theorem analysis for 4LI at LoLa. A) The probability of a duration bin 
given a specific 4LI bin. B) The probability of a MHE bin given a specific 4LI bin. 
 
A)  B)  
 
Figure 423. Bayes’ Theorem analysis for CAPE at LoLa. A) The probability of a duration bin 
given a specific CAPE bin. B) The probability of a MHE bin given a specific CAPE bin. 
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A)  B)  
 
Figure 424. Bayes’ Theorem analysis for SRH at LoLa. A) The probability of a duration bin 
given a specific SRH bin. B) The probability of a MHE bin given a specific SRH bin. 
 
A)  B)  
 
Figure 425. Bayes’ Theorem analysis for SH850 at LoLa. A) The probability of a duration bin 
given a specific SH850 bin. B) The probability of a MHE bin given a specific SH850 bin. 
 
A)  B)  
 
Figure 426. Bayes’ Theorem analysis for SH700 at LoLa. A) The probability of a duration bin 
given a specific SH700 bin. B) The probability of a MHE bin given a specific SH700 bin. 
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A)  B)  
 
Figure 427. Bayes’ Theorem analysis for SH500 at LoLa. A) The probability of a duration bin 
given a specific SH500 bin. B) The probability of a MHE bin given a specific SH500 bin. 
 
A)  B)  
 
Figure 428. Bayes’ Theorem analysis for SH200 at LoLa. A) The probability of a duration bin 
given a specific SH200 bin. B) The probability of a MHE bin given a specific SH200 bin. 
 
A)  B)  
 
Figure 429. Bayes’ Theorem analysis for GHCB at LoLa. A) The probability of a duration bin 
given a specific GHCB bin. B) The probability of a MHE bin given a specific GHCB bin. 
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A)  B)  
 
Figure 430. Bayes’ Theorem analysis for GH700 at LoLa. A) The probability of a duration bin 
given a specific GH700 bin. B) The probability of a MHE bin given a specific GH700 bin. 
 
A)  B)  
 
Figure 431. Bayes’ Theorem analysis for GH500 at LoLa. A) The probability of a duration bin 
given a specific GH500 bin. B) The probability of a MHE bin given a specific GH500 bin. 
 
A)  B)  
 
Figure 432. Bayes’ Theorem analysis for GH200 at LoLa. A) The probability of a duration bin 
given a specific GH200 bin. B) The probability of a MHE bin given a specific GH200 bin. 
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A)  B)  
 
Figure 433. Bayes’ Theorem analysis for U10 at LoLa. A) The probability of a duration bin 
given a specific U10 bin. B) The probability of a MHE bin given a specific U10 bin. 
 
A)  B)  
 
Figure 434. Bayes’ Theorem analysis for V10 at LoLa. A) The probability of a duration bin 
given a specific V10 bin. B) The probability of a MHE bin given a specific V10 bin. 
 
A)  B)  
 
Figure 435. Bayes’ Theorem analysis for WS10 at LoLa. A) The probability of a duration bin 
given a specific WS10 bin. B) The probability of a MHE bin given a specific WS10 bin. 
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A)  B)  
 
Figure 436. Bayes’ Theorem analysis for WD10 at LoLa. A) The probability of a duration bin 
given a specific WD10 bin. B) The probability of a MHE bin given a specific WD10 bin. 
 
A)  B)  
 
Figure 437. Bayes’ Theorem analysis for U850 at LoLa. A) The probability of a duration bin 
given a specific U850 bin. B) The probability of a MHE bin given a specific U850 bin. 
 
A)  B)  
 
Figure 438. Bayes’ Theorem analysis for V850 at LoLa. A) The probability of a duration bin 
given a specific V850 bin. B) The probability of a MHE bin given a specific V850 bin. 
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A)  B)  
 
Figure 439. Bayes’ Theorem analysis for WS850 at LoLa. A) The probability of a duration bin 
given a specific WS850 bin. B) The probability of a MHE bin given a specific WS850 bin. 
 
A)  B)  
 
Figure 440. Bayes’ Theorem analysis for WD850 at LoLa. A) The probability of a duration bin 
given a specific WD850 bin. B) The probability of a MHE bin given a specific WD850 bin. 
 
A)  B)  
 
Figure 441. Bayes’ Theorem analysis for U700 at LoLa. A) The probability of a duration bin 
given a specific U700 bin. B) The probability of a MHE bin given a specific U700 bin. 
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A)  B)  
 
Figure 442. Bayes’ Theorem analysis for V700 at LoLa. A) The probability of a duration bin 
given a specific V700 bin. B) The probability of a MHE bin given a specific V700 bin. 
 
A)  B)  
 
Figure 443. Bayes’ Theorem analysis for WS700 at LoLa. A) The probability of a duration bin 
given a specific WS700 bin. B) The probability of a MHE bin given a specific WS700 bin. 
 
A)  B)  
 
Figure 444. Bayes’ Theorem analysis for WD700 at LoLa. A) The probability of a duration bin 
given a specific WD700 bin. B) The probability of a MHE bin given a specific WD700 bin. 
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A)  B)  
 
Figure 445. Bayes’ Theorem analysis for U500 at LoLa. A) The probability of a duration bin 
given a specific U500 bin. B) The probability of a MHE bin given a specific U500 bin. 
 
A)  B)  
 
Figure 446. Bayes’ Theorem analysis for V500 at LoLa. A) The probability of a duration bin 
given a specific V500 bin. B) The probability of a MHE bin given a specific V500 bin. 
 
A)  B)  
 
Figure 447. Bayes’ Theorem analysis for WS500 at LoLa. A) The probability of a duration bin 
given a specific WS500 bin. B) The probability of a MHE bin given a specific WS500 bin. 
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A)  B)  
 
Figure 448. Bayes’ Theorem analysis for WD500 at LoLa. A) The probability of a duration bin 
given a specific WD500 bin. B) The probability of a MHE bin given a specific WD500 bin. 
 
A)  B)  
 
Figure 449. Bayes’ Theorem analysis for UWSS700 at LoLa. A) The probability of a duration 
bin given a specific UWSS700 bin. B) The probability of a MHE bin given a specific UWSS700 
bin. 
 
A)  B)  
 
Figure 450. Bayes’ Theorem analysis for VWSS700 at LoLa. A) The probability of a duration 
bin given a specific VWSS700 bin. B) The probability of a MHE bin given a specific VWSS700 
bin. 
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A)  B)  
 
Figure 451. Bayes’ Theorem analysis for UWSS500 at LoLa. A) The probability of a duration 
bin given a specific UWSS500 bin. B) The probability of a MHE bin given a specific UWSS500 
bin. 
 
A)  B)  
 
Figure 452. Bayes’ Theorem analysis for VWSS500 at LoLa. A) The probability of a duration 
bin given a specific VWSS500 bin. B) The probability of a MHE bin given a specific VWSS500 
bin. 
 
Initiation Longitude, Initiation Latitude Minus One Degree (LoLaM) 
 Table B75 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for LoLaM for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
74.8% and 82.1% of the time with a case count (MCS and null) between 3,414 and 3,612. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.402 to 0.598. The logistic 
regressions for LoLaM also show that a reduction in temperature, SRH, specific humidities, and 
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PW, and an increase in SMC, 4LI, and GHCB decreases the likelihood of MCS initiation over 
the Corn Belt if the determination for initiation was made one degree latitude south of the 
initiation location.  
 
Initiation Longitude, Initiation Latitude Plus One Degree (LoLaP) 
 Table B76 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for LoLaP for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
75.0% and 81.7% of the time with a case count (MCS and null) between 3,276 and 3,463. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.379 to 0.561. The logistic 
regressions for LoLaP also show that a reduction in SRH, temperature, moisture variables 
(except SMC), and CAPE, and an increase in SMC, 4LI, and GHCB decreases the likelihood of 
MCS initiation over the Corn Belt if the determination for initiation was made one degree 
latitude north of the initiation location. 
 
Initiation Longitude Minus One Degree, Initiation Latitude (LoMLa) 
 Table B77 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for LoMLa for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
76.6% and 82.1% of the time with a case count (MCS and null) between 3,427 and 3,598. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.456 to 0.596. The logistic 
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regressions for LoMLa show that a reduction in temperature, SRH, CAPE, specific humidities, 
and PW, and an increase in SMC, 4LI, and GHCB decreases the likelihood of MCS initiation 
over the Corn Belt if the determination for initiation was made one degree longitude to the west 
of the initiation location. 
 
Initiation Longitude Minus One Degree, Initiation Latitude Minus One Degree (LoMLaM) 
 Table B78 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for LoMLaM for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
76.1% and 80.7% of the time with a case count (MCS and null) between 3,432 and 3,594. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.437 to 0.555. The logistic 
regressions for LoMLaM show that a reduction in temperature, SRH, CAPE, specific humidities, 
PW, and wind shears (more negative values; though the average values at LoMLaM are not as 
high as other points on the grid), and an increase in SMC, 4LI, and GHCB decreases the 
likelihood of MCS initiation over the Corn Belt if the determination for initiation was made one 
degree longitude to the west and one degree latitude to the south of the initiation location. 
 
Initiation Longitude Minus One Degree, Initiation Latitude Plus One Degree (LoMLaP) 
 Table B79 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for LoMLaP for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
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75.1% and 80.1% of the time with a case count (MCS and null) between 3,356 and 3,505. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.408 to 0.522. The logistic 
regressions for LoMLaP show that a reduction in temperature, SRH, CAPE, specific humidities, 
PW, and wind shears (more negative values; though the average values at LoMLaP are not as 
high as other points on the grid), and an increase in SMC, 4LI, and GHCB decreases the 
likelihood of MCS initiation over the Corn Belt if the determination for initiation was made one 
degree longitude to the west and one degree latitude to the north of the initiation location. 
 
Initiation Longitude Plus One Degree, Initiation Latitude (LoPLa) 
 Table B80 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for LoPLa for the six hours 
prior to initiation through the three hours after initiation. Through the ten hours of analysis, the 
logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
74.3% and 87.9% of the time with a case count (MCS and null) between 3,398 and 3,645. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.373 to 0.658. The logistic 
regressions for LoPLa show that a reduction in temperature, SRH, CAPE, all specific humidities, 
and PW, and an increase in SMC, 4LI, and GHCB decreases the likelihood of MCS initiation 
over the Corn Belt if the determination for initiation was made one degree longitude to the east 
of the initiation location. 
 
Initiation Longitude Plus One Degree, Initiation Latitude Minus One Degree (LoPLaM) 
 Table B81 includes the significantly different variables, the variables included in the 
logistic regressions, and the logistic regressions’ variable coefficients for LoPLaM for the six 
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hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
73.2% and 82.3% of the time with a case count (MCS and null) between 3,425 and 3,603. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.361 to 0.593. The logistic 
regressions for LoPLaM show that a reduction in temperature, SRH, CAPE, all specific 
humidities, and PW, and an increase in SMC, 4LI, and GHCB decreases the likelihood of MCS 
initiation over the Corn Belt if the determination for initiation was made one degree longitude to 
the east and one degree latitude to the south of the initiation location. 
 
Initiation Longitude Plus One Degree, Initiation Latitude Plus One Degree (LoPLaP) 
 Table B82 includes the significantly different variables, the variables include in the 
logistic regressions, and the logistic regressions’ variable coefficients for LoPLaP for the six 
hours prior to initiation through the three hours after initiation. Through the ten hours of analysis, 
the logistic regressions correctly assessed which group (MCS or null) a case belonged to between 
71.8% and 80.5% of the time with a case count (MCS and null) between 3,274 and 3,442. The 
Nagelkerke R2 values for the logistic regressions ranged from 0.316 to 0.558. The logistic 
regressions for LoPLaP show that a reduction in temperature, SRH, CAPE, all specific 
humidities, and PW, and an increase in SMC, 4LI, and GHCB decreases the likelihood of MCS 
initiation over the Corn Belt if the determination for initiation was made one degree longitude to 
the east and one degree latitude to the north of the initiation location. 
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Analysis of the Entire Grid 
 Overall, the logistic regressions provide very similar results at each grid point. All the 
logistic regressions at each point indicate a reduction in temperature, SRH, specific humidities, 
PW, and CAPE, an increase in SMC, 4LI, and GHCB, and more northerly and easterly winds 
decreases the likelihood of MCS initiation at a specified initiation location within the Corn Belt. 
This is all consistent with literature which indicates substantial amounts of moisture (both in the 
specific humidities and PW and beyond what is present in a stable environment/environment 
with no convection), more southerly and westerly winds, a more negative 4LI, and lower values 
of GHCB (as a proxy for the Lifting Condensation Level) are needed for MCS initiation in 
general.  
 In comparing the MCS initiation variables that are significantly different from the null 
environment for all nine grid points, several features are noteworthy. The GHCB is lowest at the 
initiation location. U10 is highest at the initiation location. WS850 is slowing down by the time it 
reaches the initiation location. The winds at 850 hPa are stronger to the south and weaker to the 
north of the initiation location. The MCS initiation environment’s WD850 is not significantly 
different from the null environment’s WD850 south of the initiation location. Both U component 
wind shears are relatively large over the entire grid. Both V component wind shears are 
consistent over the entire grid. For SMC, larger values are to the east and lower values are to the 
west of the initiation location. PW is generally large over the entire grid. The SRH is generally 
higher at the initiation location or at the grid point just to the west than the other grid points. 
Temperatures at all levels are higher in the MCS environment and still have a gradient of warmer 
temperatures to the south and cooler temperatures to the north.  
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All of these features indicate the larger scale (two degrees latitude by two degrees 
longitude centered at the initiation location) MCS initiation environment is vastly different from 
the larger scale null environment, which is to be expected. The grid gives a general sense of what 
the larger scale MCS initiation environment looks like in relation to the larger scale null 
environment. The larger scale MCS initiation environment is, generally, what is expected when 
compared to literature – larger values of moisture, larger overall values of SRH, lower values of 
GHCB (as a proxy for the Lifting Condensation Level), and different winds and wind shears.  
The differences over the entire grid show that larger scale dynamics do play a role in 
MCS initiation over the Corn Belt. The influx of larger SRH values, larger V component winds 
to the south and at the initiation location, changes in the other wind variables, and the 
temperature gradient over the entire grid indicate that larger scale features, such as fronts and the 
low-level jet, would impact variable values and would, therefore, affect initiation locations. The 
large scale features would indicate a general area of where an MCS would initiate (Chapter 11 
details the teleconnection pattern effect on MCS initiation over the Corn Belt). The smaller scale 
features would define exactly where an MCS would initiate within the Corn Belt. The changes in 
the variables over the grid define what the small scale features resemble and where the smaller 
scale features/changes occur in relation to the actual MCS initiation.  
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CHAPTER 11 
RESULTS: LARGE SCALE ANALYSIS 
 
 Two types of large scale analysis were completed: an intensity/cluster analysis of the 
MCS initiation locations to determine hotspots for initiation and a teleconnection pattern analysis 
to determine the effect teleconnection patterns have on MCS initiation locations in the Corn Belt.  
 
Intensity/Cluster Analysis 
 A spatial intensity analysis of the MCS initiation locations was completed to observe 
patterns in the initiation locations and to see if there was any evidence of clustering. Figure 453 
shows the locations of all the MCS initiations and the number of initiations that occurred at each 
point throughout the 35 years. There are many locations where more than one MCS did initiate. 
There are also locations in Nebraska, Kansas, Iowa, and Missouri where six MCSs initiated in 
the same spot throughout the entire database. The figure also shows that the majority of the 
initiations occurred in Nebraska, Kansas, Iowa, and Missouri.  
 These locations, after adjusting for the fact that no two MCSs can have the same 
initiation location by correcting latitude/longitude by 0.001 of a degree, were inputted into R 
using the spatstat package (Baddeley et al. 2015) and an intensity map was produced (Figure 
454). The intensity map shows that the intensity of the initiations is higher in Nebraska, Kansas, 
Iowa, and Missouri. There are also hotspots in certain locations, but those hotspots do not 
correspond to any major topographic features in the Corn Belt. Major topographic features 
within the Corn Belt include the Black Hills in Western South Dakota, the Flint Hills in Central 
Kansas, the Ozark Mountains in Central/Southern Missouri, and the Loess Hills in Western 
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Iowa. The hotspots appear to be more correlated with known locations of the terminus of the 
low-level jet, which is important to MCS initiation over the United States. If the low-level jet is 
strong enough to make it into the Corn Belt, the terminus of the low-level jet is typically in 
Nebraska, Kansas, Iowa, or Missouri.  
 An intensity analysis and cluster analysis were also run for each of the warm season 
months (Figures 455-460). Part A of each of Figures 455-460 shows the results of potential 
clustering within the Corn Belt. Each month shows clustering – the red line is above the gray 
envelope, which is indicative of clustering. Part B of each of Figures 455-460 shows the intensity 
map (intensity scales are different for each map). The intensity map for each month shows the 
hotspots for initiation change. For April, the hotspots are in Iowa, Eastern Kansas, and Western 
Missouri. For May, the hotspots are in Kansas, Nebraska, Western Iowa, and Western Missouri. 
For June, the hotspots are in Kansas, Nebraska, and Iowa. For July, the hotspots are in Kansas 
and Nebraska. For August, the hotspots are in Nebraska and Kansas (slightly). For September, 
the hotspots are in Nebraska and Iowa. The movement of the hotspots shows that the MCS 
initiation locations shift depending on the month, which is expected. The hotspots climb into 
higher latitudes as the warm season progresses and then start to drop in latitude slightly in 
September. This could be indicative of changing small scale dynamics (see Chapter 5 for a 
discussion of the small scale results by month), movement of the terminus of the low-level jet 
(future work), or of changing effects from teleconnection patterns or other global circulation 
patterns. Also, these monthly hotspots do not appear to be correlated to any major Corn Belt 
topographic feature. 
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Figure 453. MCS Initiation Locations Color Coded by the Number of Initiations at a Specific 
Location. 
 
 
Figure 454. Intensity Map of All MCS Initiations.  
A)   B)  
Figure 455. Clustering and Intensity of MCS Initiations in April. A) L2(x) function for spatial 
statistics. B) Intensity map. 
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A)  B)  
Figure 456. Clustering and Intensity of MCS Initiations in May. A) L2(x) function for spatial 
statistics. B) Intensity map. 
 
A)   B)  
Figure 457. Clustering and Intensity of MCS Initiations in June. A) L2(x) function for spatial 
statistics. B) Intensity map. 
 
A)   B)  
Figure 458. Clustering and Intensity of MCS Initiations in July. A) L2(x) function for spatial 
statistics. B) Intensity map. 
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A)   B)  
Figure 459. Clustering and Intensity of MCS Initiations in August. A) L2(x) function for spatial 
statistics. B) Intensity map. 
 
A)   B)  
Figure 460. Clustering and Intensity of MCS Initiations in September. A) L2(x) function for 
spatial statistics. B) Intensity map. 
 
Teleconnection Pattern Analysis 
 Teleconnection patterns have the potential to play a vital role in the initiation of MCSs 
over the Corn Belt. Extreme values (two standard deviations (SD) and greater from the 1979-
2013 mean) of six teleconnection patterns that have the potential to effect the weather over the 
Corn Belt were examined. The index values for the teleconnection patterns were downloaded 
from the Climate Prediction Center (CPC). Time lags from zero months to three months were 
used for this analysis to determine if the effect of the extreme value of the teleconnection pattern 
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was felt month(s) after the occurrence. Months (ex: May 1990 and July 1993) with the same time 
lag and extreme teleconnection value (minus two or plus two SD) were aggregated to more 
easily see patterns. Patterns in the placement of MCS initiation locations were observed.  
Only the time lag/standard deviation combinations that produced patterns/clustering are 
analyzed in this chapter. If a time lag/standard deviation combination is not included in this 
analysis it is because the combination does not exist or the MCS initiation locations are random 
throughout the Corn Belt. Typically, when there an extreme value of one teleconnection pattern 
index there was not an extreme value in any other teleconnection pattern index. The effect of the 
extreme teleconnection pattern index value of one pattern would wash out the less extreme 
effects of the other teleconnection patterns. With this, the assumption can be made that the 
pattern seen for an extreme teleconnection pattern value is associated with that teleconnection 
pattern.  
 
Arctic Oscillation (AO) 
 There are three time lag/standard deviation combinations for the AO that have a pattern 
to the MCS initiation locations (Figure 461) – Plus two SD with one month lag and two months 
lag and minus two SD with two months lag. The AO only affects the first part of the warm 
season since the AO is mainly a winter teleconnection pattern. In the positive phase of the AO, 
the jet stream has short waves with more zonal flow. In Figure 461, parts A and B (positive 
phase) have MCS initiation locations clustered more in the south and closer together. In the 
negative phase of the AO, the jet stream has longer waves with more meridional flow. However, 
in part C (negative phase) of Figure 461, some MCS initiation locations are located farther north 
and the cluster as a whole is larger in size than what is seen with the positive phase. The 
248 
clustering is indicative of the position of the jet stream which is in different locations depending 
on the phase of the AO. So, MCS initiation locations concentrated further south are associated 
with the positive phase of the AO at a time lag of one and two months due to the position of the 
jet stream and MCS initiation locations concentrated further north are associated with the 
negative phase of the AO at a time lag of two months due to the position of the jet stream. The 
other time AO lag/standard deviation combinations did not show clustering and the patterns seen 
with the AO do not occur with the other teleconnection patterns.  
 
East Pacific-North Pacific Pattern (EPNP) 
 There are four time lag/standard deviation combinations for EPNP that have a pattern to 
the MCS initiation locations (Figure 462) – Plus two SD with no time lag, one month lag, two 
months lag, and three months lag. The positive phase of the EPNP is associated with lower 
geopotential heights and increased precipitation over the Corn Belt. The increased precipitation 
could come from more MCS initiations or longer lived MCSs. According to the small scale 
analysis in Chapter 10 (the overall analysis), lower geopotential height values are necessary for 
MCS initiation over the Corn Belt. Figure 462 shows the MCSs are more generally clustered in 
South Dakota, Nebraska, Kansas, Western Iowa, and Western Missouri. This clustering does not 
occur in the negative phase of the EPNP or with other extreme teleconnection pattern values. So, 
MCS initiation locations more concentrated to a five state region can be associated with the 
positive phase of EPNP at all time lags. The other time EPNP lag/standard deviation 
combinations did not show clustering and the patterns seen with the EPNP do not occur with the 
other teleconnection patterns.  
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El Nino Southern Oscillation (ENSO) 
 There are two time lag/standard deviation combinations for ENSO that have a pattern to 
the MCS initiation locations (Figure 463) – Plus two SD with no time lag and three months lag. 
When ENSO is in the positive phase, there is typically more precipitation over the Corn Belt 
region of the United States. This precipitation could come from an increased number in MCSs or 
in MCSs producing more precipitation. For the positive phase, Figure 463 shows the MCS 
initiation locations were more clustered in South Dakota, Nebraska, and Iowa than in the other 
states. So, MCS initiation locations more concentrated to this three state region can be associated 
with the positive phase of ENSO at no time lag and at a time lag of three months. Further 
analysis needs to be completed on the relationship between ENSO and MCS initiation since 
ENSO more affects precipitation than actual initiation or initiation locations. Less extreme 
values of ENSO could be included in a future analysis to determine the extent of the impact 
ENSO has on MCS initiation over the Corn Belt. The other time ENSO lag/standard deviation 
combinations did not show clustering and the patterns seen with the ENSO do not occur with the 
other teleconnection patterns.  
 
North Atlantic Oscillation (NAO) 
 There are five time lag/standard deviation combinations for the NAO that have a pattern 
to the MCS initiation locations (Figure 464) – Plus two SD with one month and two months lags 
and minus two SD with one month, two months, and three months lags. The positive phase of the 
NAO is associated with higher geopotential heights and lower amounts of precipitation over the 
Corn Belt. Parts A and B of Figure 464 are initiations that occurred in an extreme positive phase 
of the NAO where higher geopotential heights would mean it is more difficult to initiate MCSs. 
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However, there were fewer initiations with the positive phase than with the negative phase of the 
NAO. The negative phase of the NAO is associated with lower geopotential heights and higher 
amounts of precipitation over the Corn Belt. For parts C, D, and E of Figure 464, the MCS 
initiation locations are more concentrated in the western part of the Corn Belt where the 
geopotential heights are lower when compared to other parts of the Corn Belt. So, MCS initiation 
locations concentrated in the western part of the Corn Belt can be associated with the negative 
phase of the NAO at a time lag of one, two, and three months. The other time NAO lag/standard 
deviation combinations did not show clustering and the patterns seen with the NAO do not occur 
with the other teleconnection patterns.  
 
Pacific-North American Pattern (PNA) 
 There are seven time lag/standard deviation combinations for the PNA that have a pattern 
to the MCS initiation locations (Figure 465) – Plus two SD with no time lag, two months lag, and 
three months lag and minus two SD with no time lag, one month lag, two months lag, and three 
months lag. The positive phase of the PNA has higher geopotential heights in the Western Corn 
Belt and lower geopotential heights in the Eastern Corn Belt. Parts A, B, and C of Figure 465 
show MCS initiation locations concentrated more towards the east where the lower geopotential 
heights are located. The lower geopotential heights are more conducive to MCS initiation over 
the Corn Belt (see Chapter 10). So, MCS initiation locations concentrated more in the middle to 
eastern part of the Corn Belt can be associated with the positive phase of the PNA at no time lag, 
a time lag of two months, and a time lag of three months. This is expected since the eastern part 
of the Corn Belt is where lower geopotential heights are located when the PNA is in the positive 
phase. The negative phase of the PNA has lower geopotential heights in the western Corn Belt 
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and higher geopotential heights in the eastern Corn Belt. Parts D, E, F, and G of Figure 465 show 
MCS initiation locations concentrated more in the western portion of the Corn Belt where the 
lower geopotential heights are located. MCS initiation locations concentrated more in the 
western part of the Corn Belt can be associated with the negative phase of the PNA at no time 
lag, a time lag of one month, a time lag of two months, and a time lag of three months. This is 
also expected since the western part of the Corn Belt is where the lower geopotential heights are 
located when the PNA is negative. The other time PNA lag/standard deviation combinations did 
not show clustering and the patterns seen with the PNA do not occur with the other 
teleconnection patterns.  
 
West Pacific Pattern (WP) 
 There are six time lag/standard deviation combinations for the WP that have a pattern to 
the MCS initiation locations (Figure 466) – Plus two SD with no time lag, one month lag, and 
two months lag and minus two SD with no time lag, two months lag, and three months lag. The 
jet stream, and, in turn, its associated movement due to the WP, does play a role in determining 
MCS initiation locations over the Corn Belt. The maps in Figure 466 show how the WP affects 
the placement of the MCS initiation locations. The positive phase of WP is associated with a 
forcing of the jet stream to higher latitudes. Parts A, B, and C, the positive phase maps, show 
MCS initiation locations in higher latitudes even two months after the extreme positive phase. 
The negative phase of the WP is associated with a forcing of the jet stream to lower latitudes. 
Parts D, E, and F, the negative phase maps, show MCS initiation locations in lower latitudes 
even at three months after the extreme negative phase. So, MCS initiation locations concentrated 
in higher latitudes of the Corn Belt can be associated with the positive phase of the WP at no 
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time lag, a time lag of one month, and a time lag of two months. MCS initiation locations 
concentrated in lower latitudes of the Corn Belt can be associated with the negative phase of the 
WP at no time lag, a time lag of two months, and a time lag of three months. The other time WP 
lag/standard deviation combinations did not show clustering and the patterns seen with the WP 
do not occur with the other teleconnection patterns.  
 
A)  B)  
C)  
Figure 461. Arctic Oscillation MCS Initiation Location Maps. A) Plus two SD with one month 
lag. B) Plus two SD with two months lag. C) Minus two SD with two months lag. 
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A)  B)  
C)  D)  
Figure 462. East Pacific-North Pacific Pattern MCS Initiation Location Maps. A) Plus two SD 
with no time lag. B) Plus two SD with one month lag. C) Plus two SD with two months lag. D) 
Plus two SD with three months lag. 
 
 
 
A)  B)  
Figure 463. El Nino Southern Oscillation MCS Initiation Location Maps. A) Plus two SD with 
no time lag. B) Plus two SD with three months lag. 
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A)  B)  
C)  D)  
E)  
Figure 464. North Atlantic Oscillation MCS Initiation Location Maps. A) Plus two SD with one 
month lag. B) Plus two SD with two months lag. C) Minus two SD with one month lag. D) 
Minus two SD with two months lag. E) Minus two SD with three months lag.  
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A)  B)  
C)  D)  
E)  F)  
G)  
Figure 465. Pacific-North America Pattern MCS Initiation Location Maps. A) Plus two SD with 
no time lag. B) Plus two SD with two months lag. C) Plus two SD with three months lag. D) 
Minus two SD with no time lag. E) Minus two SD with one month lag. F) Minus two SD with 
two months lag. G) Minus two SD with three months lag. 
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A)  B)  
C)  D)  
E)  F)  
Figure 466. West Pacific Pattern MCS Initiation Location Maps. A) Plus two SD with no time 
lag. B) Plus two SD with one month lag. C) Plus two SD with two months lag. D) Minus two SD 
with no time lag. E) Minus two SD with two months lag. F) Minus two SD with three months 
lag. 
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CHAPTER 12 
CONCLUSION 
 
 Throughout this analysis, the MCS environment was shown to be unique when compared 
to the null environment in a variety of timescales (e.g., hours, months, years). Also, the MCSs 
were shown to cluster to general areas within the Corn Belt and MCS initiation locations were 
shown to be affected by various teleconnection patterns. The research questions from Chapter 3 
have been answered using the analyses from the Results chapters (Chapter 4 through Chapter 
11).  
 
Mesoscale Variation 
Hourly variation 
 The MCS initiation environment changes depending on the time of day (Chapter 4). In 
addition, the MCS initiation environment differs dramatically from the null environment at every 
hour. Several variables, other than the temperature variables, have noticeable diurnal cycles in 
both environments. Although T10, T850, T700, and T500 follow the same pattern in both 
environments, the null environment is cooler at 10 meters, 850 hPa, and 700 hPa and warmer at 
500 hPa. The difference between the two environments could be due to latent heating at lower 
levels caused by the initiation of the system, which would increase the temperature. The 
difference could also be due to the different lapse rates (the rate of change of the temperature 
over a certain depth of the atmosphere). The MCS initiation environment would have a larger 
lapse rate, because of the unstable environment, than the null environment, where the 
environment is more stable, which would lead to the temperature pattern observed – MCS 
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initiation environment warmer at lower levels and null environment warmer at higher levels. At 
700 hPa, the difference in the two environments could also be due to warm air advection that, 
according to literature, is necessary for MCS initiation. The null environment is still warmer at 
500 hPa because either the latent heating has not reached that level at the initiation hour or the 
null environment is more stable due to a smaller vertical temperature change and, therefore, 
warmer at the higher levels than the MCS initiation environment.  
 For the moisture variables, the MCS initiation environment was typically moister than the 
null environment. The PW in the MCS initiation environment is a minimum of five millimeters 
greater than the null environment at every initiation hour. In addition to the higher PW, SH850, 
SH700, and SH500 are all drier in the null environment than in the MCS initiation environment 
at every initiation hour. Higher atmospheric moisture content in the MCS initiation environment 
is consistent with the literature since a higher moisture content is needed for all the precipitation 
the MCS will produce.  
 For the wind variables, it was observed that in the MCS initiation environment, the wind 
speeds (U component, V component, and combined) were less variable at all initiation hours 
when comparing the wind speeds in the null environment at all initiation hours. This decreased 
variability could be attributed to the MCS initiation environment’s need for a specific wind 
speed. The null environment would not be constrained by the wind requirement and, therefore, 
the winds could be more variable. For the two V component wind shears, the MCS initiation 
environment had much lower absolute values than the null environment. However, when 
comparing the two U component wind shears between the two environments, the values are 
relatively similar. With the U component and V component wind shears, it was found that the 
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average wind shear needed for MCS initiation within the Corn Belt was much less than expected 
and tended to be less than what was observed within the null environment.  
 
Monthly variation 
 Most of the small scale variables (33 of 38) were significantly different when a one-way 
ANOVA was completed to compare the six warm season months (Chapter 5). In the MCS 
initiation environment and using the results of the ANOVA, there were several variables (e.g., 
temperature at multiple levels) that peaked in or around July. However, there were also several 
variables (i.e., SRH, WS10, V850, WS850, V700, V500, UWSS700, VWSS700, UWSS500, and 
VWSS500) that were lowest in July. The peaking/drop in July that occurs with a major portion 
of the variables could be due to changes in large scale circulation patterns, changes in 
teleconnection patterns (strength or seasonality), or changes in small scale circulation patterns 
that could occur at approximately the same time each year (further analysis warranted). 
 When comparing the MCS initiation environment to the null environment at the initiation 
hour, there are some noticeable differences. With T10 and T850, the two environments follow 
the same path, but the null environment is cooler overall than the MCS initiation environment. 
With T700, the two environments also follow roughly the same path with the null environment 
cooler than the MCS initiation environment in every month but September. Again, the warmer 
MCS initiation environment could be due to latent heating from the initiation of the system (at 10 
meters, 850 hPa, and 700 hPa) or warm air advection that, according to literature, is required for 
MCS initiation (at 700hPa). 
 There were differences in the moisture variables as well. For SMC in both environments, 
the average value decreased from April to September. However, the null environment had higher 
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SMC than the MCS initiation environment. This could be interpreted that the MCS initiation 
environment does not need high (or relatively high) soil moisture content for initiation. In fact, it 
would be considered a hindrance to initiation if the values are too high (similar to null 
environment values). For the other moisture variables, the specific humidity variables at each 
level follow roughly the same pattern with the MCS initiation environment consistently having a 
higher specific humidity than the null environment at each level.  
 There were also differences in the wind variables. Overall, the winds in the MCS 
initiation environment were higher than the winds in the null environment in each month at 
multiple levels. There were instances where the null environment produced more variability in 
each month than the MCS initiation environment. Changes in the wind speed, wind direction, 
and wind shear can be attributed to multiple atmospheric phenomena including fronts, low-level 
jets, and circulation pattern changes. To get the exact influence of the circulation pattern 
changes, fronts, and low-level jets more analysis is warranted. 
 While there was variation between the warm season months, there was also variation 
between the first half of the warm season (April through June) and the second half of the warm 
season (July through September; Chapter 6). The variables that were significantly different 
between the two halves of the warm season at the initiation hour are similar to the variables that 
were significantly different between the months, which is expected. The variables that were 
significantly different between the two halves are: all temperature variables, SMC, PW, CAPE, 
SRH, all specific humidity variables, GH700, GH500, GH200, WS10, WS850, all wind variables 
at 700 hPa and 500 hPa, and all four wind shear variables.  
Overall, temperatures are warmer, CAPE is larger, and moisture variables are generally 
larger in the second half of the warm season when compared to the first half of the warm season. 
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The differences between the two halves of the warm season generally follow the same trends 
observed in the differences between the six warm season months. For example, in the monthly 
analysis, temperatures at the lower levels are cooler in April, May, and June than in July and 
August. This is reflected in the half warm season analysis with the first half of the warm season 
being cooler than the second half of the warm season. 
 The small scale changes discussed above between the two halves could be partly related 
to changes in the large scale circulation patterns that change over the course of the warm season. 
If the large scale flow is more southerly, then warm, moist air is advected into the area, but if the 
large scale flow is more northerly, then cool, dry air is advected into the area. The large scale 
flow would affect the underlying environment which, in turn, would affect the MCS initiation 
environment. 
 The initiation hour values for each of the warm season months and the two halves of the 
warm season could be used to determine the extent of the MCS – duration and maximum 
horizontal extent. This determination can be accomplished through the use of the Bayes’ 
Theorem analysis completed (see Figures 41-268 and Figures 302-377). The Bayes’ Theorem 
analysis shows the likelihood of a specific duration or maximum horizontal extent occurring 
given a specific initiation hour variable value.  
 
Yearly variation 
 When comparing the 35 years, there is evidence that the conditions needed for MCS 
initiation over the Corn Belt have changed (Chapter 7). To start, the temperature variables 
(except T200) are higher in both the MCS initiation environment and the null environment at the 
end of the 35 years when compared to the start of the 35 years. T700 and T500 in both 
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environments increased by approximately 3K. However, the changes in T10 and T850 were very 
different. With T10, the MCS initiation environment increased in temperature by approximately 
5K, where the null environment increased in temperature by only 2.5K. The 2.5K increase from 
1979 to 2013 in the null environment is consistent with what is reported in the differences 
between the anomalies for 1979 and 2013 (NOAA National Centers for Environmental 
Information, 2016). With T850, the MCS initiation environment increased in temperature by 
approximately 3K, where the null environment increased in temperature by approximately 2K. 
The higher temperatures in the MCS initiation environment, when compared to the null 
environment, could be attributed to latent heating from initiation, but the change in the null 
environment’s temperature cannot be attributed to latent heating. However, the increase in both 
environments’ temperatures can be attributed to the increase in global and regional temperatures. 
The increase in the null environment temperatures is consistent with the data (NOAA National 
Centers for Environmental Information, 2016). The increase in the MCS initiation environment 
temperatures should increase the same as the null environment temperatures at a minimum, but 
the MCS initiation environment temperatures increase significantly more than the null 
environment temperatures.  
Furthermore, the changes in the temperature at multiple levels would also affect the 
temperature gradients at each of those levels since the temperature increase is not consistent 
throughout the region. The temperatures increased in certain parts of the Corn Belt more than in 
other parts, which would change the average temperature gradient from one warm season to the 
next. The change in the temperature gradient would cause a change in the winds due to the 
temperature gradient’s impact on the pressure gradient and, therefore the winds.  
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Also, throughout the 35 years, the SMC decreased. This decrease in soil moisture content 
can be related to the increase in temperature. As the temperature increases, the evaporation 
would also increase, leading to a decrease in the SMC. Furthermore, the increase in SH850, 
SH700, and SH500 in both environments could also be attributed to the temperature increase. 
The moisture from the soil that was evaporated due to the increased temperature would enter the 
atmosphere, increasing the lower level specific humidities where the moisture is most likely to 
reach. The evaporation of the soil moisture increases the atmospheric water content, but does not 
cool the MCS initiation environment enough (or at all) to stabilize the environment and inhibit 
MCS initiation contrary to Segal and Arritt (1992), among others.  
 In terms of instability, the MCS initiation environment is more unstable (more negative 
4LI values) in the last ten years of the database when compared to the first ten years of the 
database. This increased instability can also be attributed to the increase in temperature. While 
there is essentially no increase in the CAPE in the MCS initiation environment from 1979 to 
2013, the null environment decreases by 100 J/kg.  
 Overall, the conditions needed for MCS initiation over the Corn Belt varied widely 
throughout the years. Some years required higher temperatures, where other years required more 
moisture within the atmosphere. Other years required strong V component winds, where other 
years did not. Given the varying conditions for MCS initiation, the dynamics over the Corn Belt 
were always changing leading to the changes seen in MCS initiation. The changes in the small 
scale dynamics over the Corn Belt could be affected by changes in the large scale dynamics (i.e., 
changes in global circulation patterns due to teleconnection patterns). The changes in the 
observed variables could be due to changes in global teleconnection patterns, climate change, or 
a byproduct of the change in another variable in addition to changes in the small scale dynamics. 
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Decadal variation 
 When comparing the four decades, the same general trends observed with the yearly 
analysis are also observed here. The temperatures increase and the SMC decreases from the first 
decade (1979-1987) to the fourth decade (2008-2013) in both environments. The change in 
temperature can be attributed to the increase in regional and global temperatures associated with 
climate change. The same changes in the stability and moisture variables were observed in the 
yearly variation on also observed on the decadal timescale. The changes in the other variables 
can be related back to the change in temperature.  
 The change in regional temperatures due to climate change is not consistent over the 
Corn Belt. This inconsistent change leads to changes in the temperature gradient which would 
affect the strength of the winds. Since a pressure gradient is set up due to the temperature 
gradient and, with the average temperature gradient changing from one decade to the next, the 
pressure gradient would change as well. The strength of the pressure gradient determines the 
strength of the winds. So, if the temperature gradient is stronger, then the pressure gradient is 
stronger, which means stronger winds. A stronger temperature gradient is set up in the later 
decades when there is a larger temperature difference between the two environments. The 
stronger temperature gradient leads to stronger winds, which is also apparent in the comparison 
of the first and fourth decade.  
 The differences in the decades could be attributed to a decadal teleconnection pattern or 
global oscillation such as the Pacific Decadal Oscillation (PDO). The overall trend for the PDO 
is decreasing. For the first decade (1979-1987), the PDO is mainly positive and for the last 
decade (2008-2013), the PDO is mainly negative. However for the second (1988-1993) and third 
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(1994-2007) decades, the PDO is widely varying. The PDO does not follow the same pattern as 
the decades in this database even with the introduction of a time lag. The widely varying PDO in 
the second and third decades indicate the PDO did not produce a major impact on MCS 
initiations and MCS initiation locations during that time. Further study is warranted to determine 
the PDO’s impact on MCS initiation in the first and fourth decades.  
 When comparing the first half of the database (1979-1996) to the second half of the 
database (1997-2013), the same variable changes seen in the analysis of the years and the four 
decades also appear in this portion of the analysis. It is expected that the same variable changes 
would be observed since it is just a different slice (or more years averaged together) of the same 
set of MCSs.  
 In this portion of the analysis, the MCS initiation environments in the second half have 
warmer conditions, drier SMCs, higher instability (4LI and CAPE), higher cloud bases (GHCB), 
and different surface winds (U10 and V10). The changes in these and other observed variables 
can be related to changes in temperature, which could be an indication of climate change.  
 The changes in the MCS initiation environment from the first half to the second half 
could possibly be due to the PDO. With the shift in the PDO from positive to negative in 1994-
1995 and an introduction of a possible time lag, the PDO could explain the change in the MCS 
initiation environment and in the number of MCS initiations that occurred each year. Further 
analysis is warranted to determine if the changes between the two halves are due to climate 
change, the PDO, some combination of the two, or some other unforeseen force.  
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Entire database 
 There are several features that are remarkable when comparing the MCS initiation 
environment and the null environment over the entire database and over the nine grid points. The 
GHCB, as a proxy for the Lifting Condensation Level, is lowest at the initiation location, which 
is to be expected. U10 is highest at the initiation location. WD850 in the MCS initiation 
environment is not significantly different from the WS850 in the null environment south of the 
initiation location. The U component wind shears are large over the entire grid and the V 
component wind shears are consistent over the entire grid. Temperatures at all levels are higher 
in the MCS initiation environment than in the null environment.  
The differences over the entire grid show that larger scale dynamics do play a role in 
MCS initiation over the Corn Belt. The influx of larger SRH values, larger V component winds 
to the south and at the initiation location, changes in the multiple wind variables, and the 
temperature gradient over the entire grid indicates that larger scale features, such as fronts and 
the low-level jet, would impact variable values and would, therefore, affect initiation locations. 
The large scale features would indicate a general area of where an MCS would initiate, while the 
smaller scale features defined exactly where an MCS will initiate within the Corn Belt.  
 
Comparison of all timescales 
 There were several common features across all timescales. The MCS initiation 
environment was warmer than the null environment at 10 meters, 850 hPa, and 700 hPa. 
However, the MCS initiation environment was typically cooler than the null environment at 500 
hPa at a variety of timescales. The differences in the temperatures between the two environments 
indicates that the MCS initiation environment is more unstable (i.e., larger lapse rates) than the 
267 
null environment. The more unstable environment (MCS initiation environment) is also shown at 
all timescales with the higher values of CAPE and more negative values of 4LI than the CAPE 
and 4LI values observed in the null environment. The SMC at all timescales was smaller in the 
MCS initiation environment than in the null environment. This shows that no matter the 
timescale, if the soil moisture content is too high, then there is an increased difficulty in initiating 
an MCS. There is also higher specific humidity at multiple levels and all timescales in the MCS 
initiation environment when compared to the null environment. These small scale features at all 
timescales work with the large scale features to determine the exact location of MCS initiation.  
 
Large Scale Variation 
MCS initiation distribution 
 Overall, MCS initiation locations within the Corn Belt were concentrated in Nebraska, 
Kansas, Iowa, and Missouri (Chapter 11). The areas with higher concentrations do not 
correspond to any specific topographic feature. The major topographic features examined for 
possible initiation influence were the Black Hills in Western South Dakota, the Flint Hills in 
Kansas, the Ozark Mountains in Central/Southern Missouri, and the Loess Hills in Western 
Iowa. The higher concentrations, or hotspots, appear to be more correlated with the possible 
location of the terminus of the low-level jet rather than the topographic features examined. If the 
low-level jet is strong enough to make it into the Corn Belt, then the terminus of the low-level jet 
would be in Nebraska, Kansas, Missouri, or Iowa.  
For each warm season month, there is evidence of clustering in the MCS initiation 
locations although the hotspots are not in the same location each month. The hotspots climb into 
higher latitudes as the warm season progresses and then start to drop in latitude slightly in 
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September. The change in latitude in the MCS initiation locations could be correlated with the 
temperature change. While the MCS initiation environment is typically warmer than the null 
environment, at a certain point, the temperature at multiple levels is too high for MCS initiation, 
hence the climbing of MCS initiation locations into higher latitudes as the warm season 
progresses. The change in latitude in MCS initiation locations could also be correlated to 
changes in small scale dynamics, placement of the terminus of the low-level jet, or effects from 
teleconnection patterns or other global circulation patterns. Also, the hotspots for each month do 
not appear to be correlated with any topographic feature within the Corn Belt. 
 
MCS initiation and teleconnection patterns 
 For each of the six teleconnection patterns studied at extreme index values (over plus or 
minus two standard deviations), possible effects on MCS initiation locations over the Corn Belt 
at varying time lags were observed.  
 The first teleconnection pattern studied was the Arctic Oscillation. In the positive phase 
of the Arctic Oscillation, the jet stream has shorter waves with more zonal flow. The MCS 
initiation locations associated with the positive phase are concentrated more in the southern Corn 
Belt at a time lag of one and two months. In the negative phase of the Arctic Oscillation, the jet 
stream has longer waves with more meridional flow. The MCS initiation locations associated 
with the negative phase are located farther north than in the positive phase and the cluster as a 
whole is larger in size than what is seen with the positive phase. The MCS initiation locations in 
both extreme phases are associated with the differing position of the jet stream. 
 The next teleconnection pattern studied was the East Pacific-North Pacific Pattern. The 
positive phase of the East Pacific-North Pacific Pattern is associated with lower geopotential 
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heights and increased precipitation over the Corn Belt. For the positive phase, the MCSs are 
concentrated in South Dakota, Nebraska, Kansas, Western Iowa, and Western Missouri at all 
time lags. The clustering that is apparent in the extreme positive phase of the East Pacific-North 
Pacific Pattern does not occur in the negative phase as well as other teleconnection patterns.  
 The El Nino Southern Oscillation was also studied in relation to MCS initiation locations 
over the Corn Belt. When the El Nino Southern Oscillation is in the positive phase, there is 
typically more precipitation over the Corn Belt region of the United States. In the positive phase, 
the MCS initiation locations are concentrated to South Dakota, Nebraska, and Iowa at no time 
lag and a time lag of three months. Where the MCS initiation locations are concentrated is 
slightly west of the area where the largest amounts of precipitation associated with the positive 
phase of the El Nino Southern Oscillation are located.  
 The fourth teleconnection pattern studied in relation to MCS initiation locations was the 
North Atlantic Oscillation. When the North Atlantic Oscillation is in the positive phase, there are 
higher geopotential heights and less precipitation over the Corn Belt. The MCSs initiating in the 
extreme positive phase of the North Atlantic Oscillation are few in number. This low count is 
due to the hindrance the higher geopotential heights cause to MCS initiation over the Corn Belt. 
In the negative phase of the North Atlantic Oscillation, there are lower geopotential heights and 
more precipitation over the Corn Belt. The MCS initiation locations, associated with the extreme 
negative phase, are concentrated more in the western part of the Corn Belt at a time lag of one 
month, two months, and three months.  
 The second to last teleconnection pattern studied was the Pacific-North American Pattern. 
For the positive phase of the Pacific-North American Pattern, there are higher geopotential 
heights in the Western Corn Belt and lower geopotential heights in the Eastern Corn Belt. Due to 
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the extreme positive phase, the MCS initiation locations are concentrated in the middle to eastern 
part of the Corn Belt where the lower geopotential heights are located. For the negative phase of 
the Pacific-North American Pattern, there are lower geopotential heights in the Western Corn 
Belt and higher geopotential heights in the Eastern Corn Belt. Due to the extreme negative phase, 
the MCS initiation locations are concentrated in the western part of the Corn Belt where the 
lower geopotential heights are located. 
 The last teleconnection pattern studied was the West Pacific Pattern. In the positive phase 
of the West Pacific Pattern, the jet stream moves to higher latitudes. The MCS initiation 
locations concentrated in higher latitudes, as seen in Chapter 11, are associated with the positive 
phase at no time lag and a time lag of one and two months. In the negative phase of the West 
Pacific Pattern, the jet stream moves to lower latitudes. The MCS initiation locations 
concentrated in lower latitudes are associated with the negative phase at no time lag and a time 
lag of two and three months. 
 The teleconnection pattern analysis could be used to determine the possible MCS 
initiation locations up to three months prior to initiation. The locations for MCS initiation could 
then be further refined based on the small scale analysis performed. Once the possibility of MCS 
initiation is determined, the Bayes’ Theorem analysis could be used to determine the duration 
and maximum horizontal extent of the MCS.  
 
Future Works 
The logistic regressions (and significance testing) run for this analysis can be used, up to 
six hours prior to initiation, to determine if an MCS would occur within the Corn Belt region and 
the Bayes’ Theorem analysis can be used to determine the MHE and duration of the MCS. 
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Further verification is needed, including cross validation, extending the database to include more 
years, and including cases where there were some MCS initiation conditions present, before a 
forecast model could be created from this analysis. 
 Future works for the MCS database include completely quantifying the effect of climate 
change on MCS initiation over the Corn Belt and determining the effect of the solar cycle on 
MCS initiation. To complete these and other future works, several more years of data is needed 
to expand the sample size. Another future analysis includes a more in-depth large scale analysis 
including circulation patterns for the April through June MCS initiations and the July through 
September MCS initiations and for each year. Other analyses include adding cases where there is 
convection, but the convection does not meet MCS criteria and comparing the non-MCS 
convective environment, the MCS environment, and the null environment.   
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APPENDIX A 
 
DISCUSSION OF DATABASE INFORMATION BY YEAR 
 
 
 
 The following appendix presents some findings observed during the defining of the 
MCSs in each year within the warm season.  
 
1979 (n=50) 
Overall, the systems were large, and rather fast moving in 1979. There were quite a few 
fronts that moved through the Corn Belt. While very few MCSs initiated in Illinois, many MCSs 
initiated off the Rocky Mountains. There appeared to be many spurious grid anomalies which 
were removed from the dataset during verification.  
Overall, the MCS count decreased by month as the warm season progressed. While no 
MCSs initiated in the 0 UTC, 1 UTC, 2 UTC, and 8 UTC hours, no MCSs dissipated in the 1 
UTC, 4 UTC, 8 UTC, 10 UTC, and 14 UTC hours. The MCS MHEs were mainly clustered 
towards the low end (towards 100 to 200 kilometers), with the bulk of the 1979 MCSs lasting 
less than 24 hours. 
Figure A1 contained the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1979 warm season. 
 
1980 (n=50) 
In the first part of the 1980 warm season, the relative dearth of MCS initiations and other 
systems gave the impression that there was a drought within the Corn Belt. Many of the MCSs 
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initiating in 1980 in the Corn Belt were the result of redevelopment and several moved in from 
the Rocky Mountain region and from the south.  
Overall, MCSs occurred approximately evenly throughout the warm season months with 
the exception of September, which was higher than the other months. While no MCSs initiated in 
the 4 UTC and 11 UTC hours, no MCSs dissipated in the 8 UTC, 13 UTC, and 14 UTC hours. 
The bulk of the 1980 MCSs lasted 24 hours or less with only three MCSs lasted longer than 24 
hours. Overall, the MCSs were smaller than the MCSs in 1979. 
Figure A2 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1980 warm season. 
 
1981 (n=55) 
Overall, it was, approximately, an even split between small, short lived systems and 
large, long lived systems in the 1981 warm season. Quite a few of the MCSs appeared to have a 
front as the forcing mechanism. Several MCSs, once again, initiated off the Rocky Mountains. In 
this year, there were several times that the United States-Canadian border presented issues with 
how the systems displayed in the NARR model data.  
Overall, MCSs occurred approximately evenly throughout the warm season months. 
While no MCSs initiated in the 11 UTC, 17 UTC, and 18 UTC hours, no MCSs dissipated in the 
5 UTC, 10 UTC, 13 UTC, and 22 UTC hours. The bulk of the MCSs had duration less than 24 
hours and were slightly larger on average. Only five MCSs had durations longer than 24 hours.  
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Figure A3 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1981 warm season. 
 
1982 (n=54) 
Overall, the convection was much more cellular in the 1982 warm season. The systems 
would increase in size relatively quickly, and then die down just as quickly. There were multiple 
instances where the categorical rain was not present for enough frames to meet MCS criteria.  
For the MCS count by month, April and August were more likely for MCS initiations 
than the other months. May was the month with the fewest initiations. While no MCSs initiated 
in the 2 UTC and 22 UTC hours, no MCSs dissipated in the 4 UTC, 9 UTC, 13 UTC, and 14 
UTC hours. MCSs were relatively short lived in 1982 and were slightly larger than expected 
since the durations tended to be short.  
Figure A4 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1982 warm season. 
 
1983 (n=60) 
There were multiple smaller scale systems that were questionable leading to the idea that 
these could be spurious grid anomalies in the 1983 warm season data. These systems did not 
appear to move over multiple frames and rain was present at times in these systems, according to 
NARR. The questionable systems were placed on the unverified MCS list to be further 
investigated. Most were deemed to be spurious gird anomalies, but a few did meet MCS criteria.  
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For the MCS count by month, initiations were more common in June and July. September 
was the month with the fewest initiations. While no MCSs initiated in the 1 UTC, 4 UTC, 6 
UTC, and 11 UTC hours, no MCSs dissipated in the 11 UTC, 13 UTC, and 15 UTC hours. The 
bulk of the MCSs had durations shorter than 24 hours and all MCSs had durations less than 36 
hours. All but one MCSs was smaller than 1,000 kilometers.  
Figure A5 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1983 warm season. 
 
1984 (n=55) 
The MCSs initiating in 1984 were mainly large, long lived systems that appeared to 
produce copious amounts of precipitation. There were also several periods of no precipitation 
within the Corn Belt domain. MCSs occurred approximately evenly throughout the warm season 
with the exception of July, which had more initiations than any other month. While no MCSs 
initiated in the 8 UTC, 11 UTC, and 23 UTC hours, no MCSs dissipated in the 7 UTC and 8 
UTC hours. All MCSs, with the exception of four MCSs, had durations of less than 24 hours and 
all were larger than average. 
Figure A6 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1984 warm season. 
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1985 (n=58) 
Overall, it appeared there was a significant amount of precipitation in 1985 from the 
information gleaned from the NARR images. The MCSs were large, but not as long lasting as 
seen in other years. Again, there were many systems initiating off the Rocky Mountains and 
coming down from Canada.  
MCSs occurred approximately evenly throughout the warm season with the exception of 
September, which had fewer initiations than any other month. While no MCSs initiated in the 0 
UTC, 2 UTC, 4 UTC, and 11 UTC hours, no MCSs dissipated in the 14 UTC, 16 UTC, and 17 
UTC hours. MCSs in 1985 had a variety of durations and were relatively large when compared 
to other years. 
Figure A7 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1985 warm season. 
 
1986 (n=65) 
While MCSs initiated in the Corn Belt, there were, approximately, double that number 
initiating just outside the Corn Belt domain. The systems were also slower moving than in 
previous years. The main forcing mechanism appeared to be from fronts. 
The most initiations in one month occurred in July, then followed by May. The other 
months had a roughly even number of initiating MCSs. While no MCSs initiated in the 8 UTC, 
11 UTC, and 23 UTC hours, no MCSs dissipated in the 7 UTC and 8 UTC hours. All but four 
MCSs had duration of less than 24 hours. The longest duration was around 50 hours. MCSs were 
relatively evenly distributed throughout the smaller end of the MHE. 
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Figure A8 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1986 warm season. 
 
1987 (n=60) 
According to NARR, there were several periods of inactivity followed by copious 
amounts of precipitation in the 1987 warm season. There was about an even split between larger, 
longer lived systems and smaller, shorter lived systems. Also, the merging of smaller cells into a 
larger MCS was common in 1987. Roughly the same number of MCSs occurred in each month. 
While no MCSs initiated in the 1 UTC and 17 UTC hours, no MCSs dissipated in the 1 UTC, 6 
UTC, 7 UTC, and 19 UTC hours. MCSs had MHEs spread across a wide range of values. 
Figure A9 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1987 warm season. 
 
1988 (n=44) 
1988 was a major drought year for much of the Corn Belt. Overall, systems did not 
initiate or pass over Iowa and Illinois. The MCSs that did initiate were relatively small and short 
lived. MCS count varied by month with September having the smallest number of initiations. 
While no MCSs initiated in the 2 UTC, 5 UTC, 6 UTC, 8 UTC, 11 UTC, 17 UTC hours, and 23 
UTC hours, no MCSs dissipated in the 10 UTC, 11 UTC, 14 UTC, and 22 UTC hours. MCSs, on 
average, were much shorter lived and had smaller MHEs than other years, which is expected 
since it was a drought year.  
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Figure A10 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1988 warm season. 
 
1989 (n=52) 
The first two months of the warm season had multiple MCSs initiating in the Corn Belt. 
After the first two months, fewer MCSs initiated within the Corn Belt. More MCSs initiated in 
April and May than in the other months, with June and September having the smallest number of 
initiations. While no MCSs initiated in the 2 UTC, 14 UTC, and 23 UTC hours, no MCSs 
dissipated in the 16 UTC and 21 UTC hours. All the MCSs had durations less than 30 hours and 
had MHEs less than 1,100 kilometers. 
Figure A11 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution and MHE distribution for the 1989 warm season. 
 
1990 (n=55) 
The merging of smaller cells to create the MCSs was commonplace in 1990. Also, in the 
second half of the warm season, regeneration of dissipating MCSs occurred often. June had the 
most initiations, followed by May. April, July, and August had the same number of initiations. 
While no MCSs initiated in the 8 UTC, 11 UTC, 13 UTC, and 21 UTC hours, no MCSs 
dissipated in the 7 UTC and 10 UTC hours. All but one MCS had a duration of less than 30 
hours and the bulk of the MCSs had slightly larger than average MHEs.  
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Figure A12 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1990 warm season. 
 
1991 (n=57) 
There were several long periods of no precipitation within the Corn Belt followed by 
periods of large amounts of precipitation. Roughly the same number of MCSs occurred in every 
month except September, which had fewer initiations. While no MCSs initiated in the 1 UTC, 2 
UTC, 11 UTC, and 23 UTC hours, no MCSs dissipated in the 10 UTC, 11 UTC, and 17 UTC 
hours. The bulk of the MCSs were shorter lived, and no MCS had a duration of 12 hours. Also, 
the MCSs were on the slightly larger side. 
Figure A13 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1991 warm season. 
 
1992 (n=58) 
This year was fairly unremarkable. The same number of MCSs initiated in April and 
June, in July and August, and in May and September. While no MCSs initiated in the 2 UTC, 3 
UTC, 14 UTC, 20 UTC, and 23 UTC hours, no MCSs dissipated in 2 UTC, 4 UTC, 7 UTC, and 
13 UTC hours. All the MCSs had durations of less than 40 hours and had MHEs of less than 
1,200 kilometers.  
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Figure A14 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1992 warm season. 
 
1993 (n=73) 
It was very evident from the NARR model data that 1993 was a flood year. The MCSs 
were large and long lived. The systems would last for days, producing large amounts of 
precipitation over the same area. These were persistent and/or training MCSs.  
The fewest initiations occurred in May, followed by June. The most initiations occurred 
in August. While no MCSs initiated in the 2 UTC, 5 UTC, 10 UTC, 11 UTC, and 23 UTC hours, 
no MCSs dissipated in the 16 UTC and 17 UTC hours. All but two MCSs had durations of less 
than 40 hours. The other two had durations of over 50 hours. 
Figure A15 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1993 warm season. 
 
1994 (n=53) 
Most of the systems progressing through the Corn Belt initiated off the Rocky Mountains 
in the 1994 warm season. There were long periods of no convective clouds. Very few MCSs 
initiated in April when compared to other years. More MCSs initiated later in the warm season 
than earlier in the warm season. While no MCSs initiated in the 5 UTC, 8 UTC, and 11 UTC 
hours, no MCSs dissipated in the 1 UTC, 8 UTC, 14 UTC, and 19 UTC hours. MCSs were 
relatively short lived and were relatively small. 
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Figure A16 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1994 warm season. 
 
1995 (n=57) 
Overall, the MCSs became relatively widespread and would persist over an area for a 
long period of time in the 1995 warm season. Once again, there were many MCSs that initiated 
off of the Rocky Mountains. April had the most initiations, followed by August. June had the 
fewest MCS initiations with only two. While no MCSs initiated in the 5 UTC and 18 UTC hours, 
no MCSs dissipated in the 1 UTC, 7 UTC, 13 UTC, 14 UTC, 16 UTC, and 20 UTC hours. The 
bulk of the MCSs lasted less than 24 hours. The MCSs were on the slightly larger side overall. 
Figure A17 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1995 warm season. 
 
1996 (n=59) 
The MCSs were small, short lived systems throughout most of the 1996 warm season. 
However, towards the end of the warm season, the MCSs were much larger systems overall. 
Also, several MCSs regenerated from dissipating systems throughout the course of the 1996 
warm season. The warm season months had varying counts of MCS initiations. While no MCSs 
initiated in the 1 UTC, 2 UTC, 8 UTC, and 20 UTC hours, no MCSs dissipated in the 9 UTC, 10 
UTC, and 17 UTC hours.  
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Figure A18 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1996 warm season. 
 
1997 (n=56) 
The MCSs that initiated in the Corn Belt in the 1997 warm season were relatively fast 
moving when compared to other years. Little regeneration of dissipating MCSs occurred. July 
had the most initiations, while the other months had roughly the same number of initiations. 
While no MCSs initiated in the 2 UTC, 8 UTC, and 14 UTC hours, no MCSs dissipated in the 1 
UTC, 14 UTC, and 22 UTC hours. All the MCSs were relatively short lived with all but five 
lasting less than 24 hours. The MCSs were on the slightly larger side. 
Figure A19 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1997 warm season. 
 
1998 (n=60) 
This was a more difficult warm season to discern the MCSs than many of the other years. 
Overall, the systems were small and short lived. Generally, these smaller systems were 
regenerations of dissipating MCSs that had initiated off the Rocky Mountains. However, there 
were few large, long lived MCSs that initiated within the Corn Belt and these systems were not 
regenerations of dissipating MCSs. Roughly the same number of MCSs occurred in each month. 
While no MCSs initiated in the 5 UTC, 8 UTC, 10 UTC, 13 UTC, and 14 UTC hours, no MCSs 
dissipated in the 7 UTC, 8 UTC, and 13 UTC hours. 
293 
Figure A20 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1998 warm season. 
 
1999 (n=63) 
Overall, the MCSs were small and relatively short lived in the 1999 warm season. 
Cellular convection occurred often making it challenging to discern the initiation locations for 
the MCSs. Roughly the same number of MCSs occurred in each month. While no MCSs initiated 
in the 2 UTC, 4 UTC, 11 UTC, and 22 UTC hours, no MCSs dissipated in the 7 UTC and 18 
UTC hours.  
Figure A21 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 1999 warm season. 
 
2000 (n=64) 
A drastic change in MCS initiation and size occurred in the transition from August to 
September in the 2000 warm season. Up to August, MCSs that initiated within the Corn Belt 
were relatively short lived and small. In September, the MCSs expanded drastically in size and 
duration. July and August had the highest number of initiations and September had the lowest 
number of initiations. While no MCSs initiated in the 4 UTC and 5 UTC hours, no MCSs 
dissipated in the 0 UTC, 9 UTC, 10 UTC, 11 UTC, 13 UTC, and 16 UTC hours. 
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Figure A22 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2000 warm season. 
 
2001 (n=64) 
The MCSs were much larger, longer lasting systems in the 2001 warm season than seen 
in many of the previous years. The bulk of the MCSs lasted between ten and 24 hours and were 
larger than average. The fronts moving through the Corn Belt were narrower in nature than in 
previous years. Overall, the number of MCS initiations per month decreased as the warm season 
progressed. While no MCSs initiated in the 4 UTC, 19 UTC, 20 UTC, and 23 UTC hours, no 
MCSs dissipated in the 2 UTC, 7 UTC, and 16 UTC hours.  
Figure A23 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2001 warm season. 
 
2002 (n=68) 
The MCSs that initiated within the Corn Belt were much smaller than the MCSs that 
initiated off the Rocky Mountains in the 2002 warm season. There were multiple instances of 
regeneration of a dissipating MCS. Also, there were some longer periods with no rain or 
convective clouds. Roughly the same number of MCSs occurred in each month. While no MCSs 
initiated in the 13 UTC and 22 UTC hours, no MCSs dissipated in the 1 UTC, 2 UTC, and 22 
UTC hours. The MCSs were rather short lived. Some MCSs were on the smaller side, while 
other MCSs were on the larger side. 
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Figure A24 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2002 warm season. 
 
2003 (n=67) 
Overall, the MCSs were relatively small in the 2003 warm season. As the MCSs that 
initiated off the Rocky Mountains were moving into the Corn Belt, the systems were dissipating 
rather rapidly especially in the first half of the warm season setting up for a potential drought. 
The precipitation increased as the warm season progressed, bringing the Corn Belt out of the 
perceived drought.  
Roughly the same number of MCSs occurred in each month with the exception of April. 
While no MCSs initiated in the 2 UTC, 3 UTC, 14 UTC, and 16 UTC hours, no MCSs dissipated 
in the 8 UTC and 16 UTC hours. All but one MCS had durations of less than 30 hours. Also, the 
MCSs were relatively small. 
Figure A25 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2003 warm season. 
 
2004 (n=67) 
Overall, this warm season was rather unremarkable. The MCSs were small and short 
lived. Roughly the same number of MCSs occurred in each month. While no MCSs initiated in 
the 4 UTC, 5 UTC, and 8 UTC hours, no MCSs dissipated in the 11 UTC and 14 UTC hours. 
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The bulk of the MCSs had durations of less than 36 hours, but one MCS had a duration of over 
50 hours. 
Figure A26 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2004 warm season. 
 
2005 (n=74) 
While there were many systems initiating within the Corn Belt in the 2005 warm season, 
all the systems were small and short lived. The regeneration of dissipating systems and the 
merging of smaller ones occurred often in 2005. All but four MCSs had durations of less than 30 
hours. Roughly the same number of MCSs occurred in each month with the exception of July. 
While no MCSs initiated in the 5 UTC and 14 UTC hours, no MCSs dissipated in the 16 UTC 
hour.  
Figure A27 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2005 warm season. 
 
2006 (n=65) 
The MCSs initiating in the Corn Belt in the 2006 warm season were larger than what was 
seen in some of the previous years. Roughly the same number of MCSs occurred in each month 
with the exception of September. While no MCSs initiated in the 2 UTC, 9 UTC, and 16 UTC 
hours, no MCSs dissipated in the 1 UTC, 4 UTC, 10 UTC, and 16 UTC hours. The bulk of the 
MCSs lasted less than 36 hours. 
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Figure A28 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2006 warm season. 
 
2007 (n=73) 
Cellular convection was much more prominent in the first half of the 2007 warm season 
than in the second half of the 2007 warm season. This made it difficult to distinguish initiating 
MCSs from multicellular events. As the warm season progressed, the cellular convection became 
less noticeable, and fronts became the main forcing mechanism.  
The number of MCS initiations by month decreased as the warm season progressed. 
While no MCSs initiated in the 10 UTC and 22 UTC hours, no MCSs dissipated in the 1 UTC 
hour. All but one MCS had a duration of less than 36 hours. The bulk of the MCSs were on the 
smaller side, but there were some MCSs that were relatively large. 
Figure A29 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2007 warm season. 
 
2008 (n=63) 
In the eastern portion of the Corn Belt, there was relatively little MCS initiation in the 
2008 warm season. The MCSs were relatively large with mergers occurring often. May and July 
had the highest number of initiations, followed by April. While no MCSs initiated in the 4 UTC, 
8 UTC, and 22 UTC hours, no MCSs dissipated in the 1 UTC, 5 UTC, 8 UTC, and 11 UTC 
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hours. All but four MCSs had durations of less than 36 hours and all had MHEs of less than 
1,000 kilometers.  
Figure A30 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2008 warm season. 
 
2009 (n=73) 
In the second half of the warm season, a potential issue arose where most of the Corn 
Belt MCSs initiated in the 9 UTC-12 UTC window. Most of the 9 UTC-12 UTC systems 
initiated within a four state region. The systems would last for several frames. The MCSs would 
grow fairly large, die down totally, then another MCS would reappear at the 9 UTC-12 UTC 
image, and the process would start over again. These MCSs were deemed to be accurate through 
satellite verification.  
The same number of MCS initiations occurred in April, May, August, and September. 
While no MCSs initiated in 0 UTC, 1 UTC, 5 UTC, and 17 UTC hours, no MCSs dissipated in 
the 8 UTC, 13 UTC, 14 UTC, 16 UTC, and 17 UTC hours. The bulk of the MCSs had durations 
of less than 20 hours and had MHEs of less than 1,000 kilometers. 
Figure A31 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2009 warm season. 
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2010 (n=68) 
Overall, this was a rather unremarkable year with the exception of one issue. For a few 
days, the entire NARR image of the Corn Belt was covered in potential MCS initiation cells 
making it very difficult to determine if MCS initiation occurred in that time frame. Roughly the 
same number of MCSs occurred in each month. While no MCSs initiated in the 4 UTC, 17 UTC, 
and 23 UTC hours, no MCSs dissipated in the 4 UTC, 7 UTC, 13 UTC, and 16 UTC hours. The 
MCSs had a wide variety of durations and the bulk had MHEs of less than 1,000 kilometers. 
Figure A32 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2010 warm season. 
 
2011 (n=76) 
The MCSs were relatively large in this year. A few days in the 2011 warm season also 
had the same issue that a few days in the 2010 warm season had with the blanket cell coverage. 
April had the most initiations, followed by July. While no MCSs initiated in the 8 UTC and 13 
UTC hours, MCSs did dissipate in every hour. The MCSs had a wide variety of durations and all 
had MHEs of less than 1,000 kilometers.  
Figure A33 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2011 warm season. 
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2012 (n=69) 
This was another drought year, but it was not as exceptional as 1988. There were long 
periods of no precipitation, which is consistent with a drought. The systems that did initiate in 
the 2012 warm season were short lived and small. The bulk of the MCSs had durations of less 
than 36 hours and all had MHEs of less than 1,000 kilometers. Roughly the same number of 
MCS initiations occurred in each month. While no MCSs initiated in the 5 UTC, 8 UTC, and 11 
UTC hours, no MCSs dissipated in the 5 UTC and 7 UTC hours.  
Figure A34 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2012 warm season. 
 
2013 (n=73) 
At the beginning of the 2013 warm season, the MCSs were small and short lived. By the 
end of the warm season, the systems were much larger and longer lived. April, May, and August 
had the same number of initiations that occurred. While no MCSs initiated in the 9 UTC and 11 
UTC hours, no MCSs dissipated in the 15 UTC, 16 UTC, and 20 UTC hours. All but one MCS 
had durations of less than 30 hours and all had MHEs of less than 1,100 kilometers. 
Figure A35 contains the map of initiation locations, histogram of the monthly count, 
histogram of the initiation hour count, histogram of the dissipation hour count, duration 
distribution, and MHE distribution for the 2013 warm season. 
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A)   B)  
C)   D)  
E)   F)  
Figure A1. 1979. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A2. 1980. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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E)   F)  
Figure A3. 1981. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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E)   F)  
Figure A4. 1982. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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E)   F)  
Figure A5. 1983. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A6. 1984. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A7. 1985. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A8. 1986. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A9. 1987. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A10. 1988. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A11. 1989. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A12. 1990. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A13. 1991. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A14. 1992. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A15. 1993. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A16. 1994. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A17. 1995. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A18. 1996. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A19. 1997. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A20. 1998. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A21. 1999. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A22. 2000. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A23. 2001. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A24. 2002. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A25. 2003. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A26. 2004. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A27. 2005. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A28. 2006. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A29. 2007. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A30. 2008. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A31. 2009. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A32. 2010. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A33. 2011. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A34. 2012. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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Figure A35. 2013. For B-F, MCS count is along the y-axis. A) Map of the MCS initiation 
locations within the Corn Belt. B) Warm season monthly distribution of MCSs. C) Initiation hour 
distribution of MCSs. D) Dissipation hour distribution of MCSs. E) Duration distribution of 
MCSs. F) MHE distribution of MCSs. 
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APPENDIX B 
SIGNIFICANCE VARIABLES AND LOGISTIC REGRESSION OUTPUT FROM THE 
SMALL SCALE ANALYSIS 
 
 Included in this appendix are the significant variables’ average values (α = 0.01) for the 
MCS environment and the null environment for each small scale analysis. Also included are the 
logistic regression outputs for each small scale analysis including whether the significant 
variable was included, if the variable was significant to the logistic regression (denoted at an 
asterisk), and the coefficient to each variable. (Note 1: In the logistic regressions, variables that 
were considered redundant were not included in the logistic regressions. Nothing will be in the 
“Included” column for that variable.) 
 
Tables for Chapter 4: Results: Hours 
Table B1. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 0 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.177 283.908 X 0.880 
PW 23.813 19.534 X* 0.730 
4LI -0.334 3.446 X* 0.698 
SRH 134.232 71.004 X 1.009 
SH850 6.752e-3 5.421e-3 X 2.545e46 
SH700 4.078e-3 2.616e-3 X* Not Listed 
SH500 1.353e-3 8.829e-4 X* Not Listed 
U10 -0.636 1.025 X 1.106 
V10 2.589 -5.374e-2 X 1.143 
WD10 167.071 204.794 X 1.000 
V850 4.337 -0.690 X 1.054 
V700 2.686 -2.484 X 0.907 
V500 1.338 -3.523 X 1.087 
UWSS700 8.822 6.542 X 1.022 
VWSS700 9.786e-2 -2.430   
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Table B1 continued. 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.579 284.138 X* 0.858 
PW 24.258 19.794 X* 0.731 
4LI -0.714 3.284 X* 0.666 
SRH 139.907 73.438 X 1.009 
SH850 7.082e-3 5.620e-3 X 1.796e44 
SH700 4.125e-3 2.653e-3 X* Not Listed 
SH500 1.375e-3 8.999e-4 X Not Listed 
U10 -0.765 0.888 X 1.153 
V10 2.742 3.772e-2 X 1.134 
WD10 165.451 205.534 X 1.001 
V850 4.447 -0.372 X 1.054 
WD850 187.667 221.107 X 0.995 
V700 2.686 -2.428 X 0.918 
V500 1.345 -3.502 X 1.082 
UWSS700 8.984 6.585 X 1.039 
VWSS700 -5.654e-2 -2.466   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.980 284.367 X* 0.851 
PW 24.703 20.054 X* 0.738 
4LI -1.094 3.122 X* 0.643 
CAPE 734.312 406.420 X 1.000 
SRH 145.582 75.871 X 1.008 
SH850 7.412e-3 5.819e-3 X 3.029e47 
SH700 4.172e-3 2.690e-3 X* Not Listed 
SH500 1.397e-3 9.169e-4 X Not Listed 
U10 -0.894 0.752 X 1.191 
V10 2.896 0.129 X 1.123 
WD10 163.832 206.274 X 1.001 
V850 4.556 -5.360e-2 X 1.039 
WD850 183.745 220.198 X 0.993 
V700 2.685 -2.373 X 0.942 
V500 1.353 -3.482 X 1.070 
UWSS700 9.145 6.628 X 1.040 
VWSS700 -0.211 -2.502   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.382 284.597 X* 0.862 
PW 25.147 20.314 X* 0.753 
4LI -1.474 2.960 X* 0.637 
CAPE 784.780 430.198 X 1.000 
SRH 151.257 78.304 X 1.008 
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Table B1 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 7.742e-3 6.018e-3 X 9.838e49 
SH700 4.218e-3 2.728e-3 X* Not Listed 
SH500 1.420e-3 9.340e-4 X* Not Listed 
U10 -1.023 0.616 X 1.199 
V10 3.050 0.221 X 1.118 
WD10 162.212 207.014 X 1.000 
V850 4.666 0.264 X 1.015 
WD850 179.822 219.288 X 0.993 
V700 2.685 -2.317 X 0.962 
V500 1.360 -3.461 X 1.064 
UWSS700 9.307 6.670 X 1.025 
VWSS700 -0.365 -2.537   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.379 284.635 X* 0.841 
PW 25.414 20.160 X* 0.713 
4LI -1.503 3.170 X* 0.614 
CAPE 774.167 392.019 X 1.000 
SRH 160.505 82.022 X 1.006 
SH850 7.786e-3 5.973e-3 X 1.130e54 
SH700 4.294e-3 2.707e-3 X* Not Listed 
SH500 1.422e-3 9.388e-4 X Not Listed 
U10 -1.081 0.379 X 1.210 
V10 2.821 0.283 X 0.948 
WD10 162.015 201.258 X 1.000 
V850 4.914 0.483 X 1.159 
WD850 181.371 214.773 X 0.991 
V700 2.824 -2.270 X 0.939 
V500 1.357 -3.423 X 1.068 
UWSS700 9.552 6.939 X 1.055 
VWSS700 3.634e-3 -2.553   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.377 284.673 X* 0.839 
PW 25.680 20.007 X* 0.687 
4LI -1.531 3.380 X* 0.616 
CAPE 763.554 353.840 X 1.000 
SRH 169.753 85.741 X 1.006 
SH850 7.830e-3 5.929e-3 X 1.093e67 
SH700 4.370e-3 2.686e-3 X* Not Listed 
SH500 1.423e-3 9.437e-4 X Not Listed 
U10 -1.139 0.143 X 1.079 
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Table B1 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V10 2.591 0.346 X 0.883 
WD10 161.818 195.501 X 0.996 
V850 5.163 0.702 X 1.192 
V700 2.964 -2.223 X 0.933 
V500 1.354 -3.385 X 1.080 
UWSS700 9.797 7.209 X 1.037 
VWSS700 0.373 -2.568   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 297.088 294.132 X 0.979 
T850 288.375 284.711 X 0.869 
PW 25.946 19.853 X* 0.707 
4LI -1.559 3.589 X* 0.620 
CAPE 752.941 315.661 X 1.000 
SRH 179.001 89.459 X 1.005 
SH850 7.874e-3 5.884e-3 X 5.401e65 
SH700 4.446e-3 2.665e-3 X* Not Listed 
SH500 1.425e-3 9.486e-4 X Not Listed 
U10 -1.197 -9.320e-2 X 0.951 
V10 2.362 0.408 X 0.906 
V850 5.412 0.921 X 1.148 
V700 3.103 -2.176 X 0.943 
V500 1.351 -3.347 X 1.072 
UWSS700 10.042 7.478 X 1.051 
VWSS700 0.742 -2.584   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.281 284.803 X* 0.803 
PW 26.865 19.808 X* 0.668 
4LI -1.692 3.784 X* 0.564 
CAPE 769.024 291.105 X 1.000 
SRH 194.118 99.578 X 1.001 
SH850 8.037e-3 5.811e-3 X 1.816e127 
SH700 4.665e-3 2.681e-3 X* Not Listed 
SH500 1.506e-3 9.519e-4 X Not Listed 
GHCB 2671.192 4228.237 X 1.000 
V10 1.989 0.412 X 0.815 
WS10 4.726 3.979 X 0.900 
V850 5.204 0.902 X 1.141 
WS850 8.764 6.897 X 1.127 
V700 2.739 -2.202 X 0.998 
V500 1.039 -3.283 X 1.007 
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Table B1 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 10.216 7.698 X 1.075 
VWSS700 0.750 -2.614   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.187 284.894 X* 0.763 
PW 27.783 19.764 X* 0.693 
4LI -1.825 3.979 X* 0.512 
CAPE 785.107 266.550 X 0.999 
SRH 209.236 109.697 X 0.996 
SH850 8.201e-3 5.738e-3 X 2.520e97 
SH700 4.884e-3 2.698e-3 X* Not Listed 
SH500 1.586e-3 9.552e-4 X Not Listed 
GHCB 2532.574 4503.720 X 1.000 
WS10 4.609 3.846 X 0.889 
V850 4.996 0.883 X 1.146 
WS850 9.075 6.888 X 1.179 
WD850 193.865 224.262 X 0.993 
V700 2.374 -2.229 X 0.793 
V500 0.727 -3.218 X 0.967 
UWSS700 10.390 7.919 X 1.141 
VWSS700 0.757 -2.645 X 1.274 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.093 284.985 X* 0.761 
PW 28.701 19.719 X 0.731 
4LI -1.958 4.173 X* 0.527 
CAPE 801.190 241.994 X 0.999 
SRH 224.353 119.816 X 0.996 
SH850 8.364e-3 5.666e-3 X 3.837e87 
SH700 5.103e-3 2.714e-3 X* Not Listed 
SH500 1.666e-3 9.585e-4 X Not Listed 
GHCB 2355.386 4805.663 X 1.000 
WS10 4.493 3.712 X 0.913 
V850 4.789 0.863 X 1.132 
WS850 9.386 6.879 X 1.152 
WD850 198.563 233.521 X 0.997 
V700 2.009 -2.255 X 0.789 
V500 0.415 -3.154 X 0.965 
UWSS700 10.565 8.140 X 1.106 
VWSS700 0.765 -2.675 X 1.292 
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Table B2. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.510 23.271 X 0.933 
4LI -2.233 1.061 X* 0.803 
SRH 123.484 70.128 X 0.995 
SH850 8.674e-3 7.254e-3 X 0.000 
SH700 5.145e-3 3.274e-3 X 1.763e270 
SH500 1.678e-3 8.518e-4 X* Not Listed 
V10 3.262 0.938 X 1.119 
V850 4.134 0.725 X 1.060 
U700 8.224 5.320 X 0.782 
V700 2.530 -1.841 X 0.992 
U500 13.750 9.957 X 1.138 
UWSS700 9.195 5.026 X 1.302 
UWSS500 14.721 9.664   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.927 23.539 X 0.963 
4LI -2.652 0.840 X* 0.797 
SRH 131.700 73.961 X 0.996 
SH850 8.983e-3 7.431e-3 X 0.000 
SH700 5.167e-3 3.287e-3 X 3.500e275 
SH500 1.664e-3 8.682e-4 X Not Listed 
V10 3.459 1.139 X 1.022 
V850 4.535 1.082 X 1.141 
U700 8.301 5.306 X 0.819 
V700 2.619 -1.633 X 0.978 
U500 13.845 9.834 X 1.153 
UWSS700 9.416 5.105 X 1.204 
UWSS500 14.959 9.633   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.345 23.808 X 0.992 
4LI -3.071 0.620 X 0.790 
CAPE 1297.598 676.725 X 1.000 
SRH 139.916 77.793 X 0.998 
SH850 9.292e-3 7.608e-3 X 0.000 
SH700 5.189e-3 3.301e-3 X 2.719e250 
SH500 1.651e-3 8.846e-4 X Not Listed 
V10 3.655 1.339 X 0.981 
WS10 5.538 4.415 X 0.910 
V850 4.935 1.438 X 1.190 
U700 8.378 5.293 X 0.890 
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Table B2 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V700 2.709 -1.426 X 0.996 
U500 13.941 9.711 X 1.146 
UWSS700 9.636 5.183 X 1.092 
UWSS500 15.198 9.601   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.899 23.732 X 1.007 
4LI -3.101 0.720 X 0.789 
CAPE 1278.459 666.439 X 1.000 
SRH 152.467 83.353 X 0.998 
SH850 9.547e-3 7.631e-3 X 0.000 
SH700 5.303e-3 3.284e-3 X 7.328e232 
SH500 1.659e-3 8.823e-4 X Not Listed 
U10 -1.372 -9.278e-3 X 0.898 
V10 3.493 1.378 X 1.017 
WS10 5.334 4.244 X 0.919 
V850 5.045 1.602 X 1.109 
U700 8.646 5.283 X 0.999 
V700 2.844 -1.329 X 1.031 
U500 13.913 9.702 X 1.139 
UWSS700 10.018 5.292   
UWSS500 15.284 9.711   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 32.453 23.657 X 1.024 
4LI -3.132 0.820 X 0.793 
CAPE 1259.320 656.153 X 1.000 
SRH 165.018 88.913 X 0.999 
SH850 9.802e-3 7.654e-3 X 0.000 
SH700 5.417e-3 3.268e-3 X 5.286e176 
SH500 1.667e-3 8.799e-4 X Not Listed 
U10 -1.486 -0.128 X 0.883 
V10 3.332 1.417 X 1.062 
WS10 5.130 4.073 X 0.937 
V850 5.156 1.765 X 1.018 
U700 8.915 5.272 X 1.054 
V700 2.980 -1.231 X 1.070 
U500 13.885 9.693 X 1.113 
UWSS700 10.400 5.401   
UWSS500 15.370 9.821   
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Table B2 continued. 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 33.007 23.581 X 1.006 
4LI -3.163 0.920 X 0.834 
CAPE 1240.181 645.867 X 0.999 
SRH 177.569 94.473 X 0.997 
SH850 1.006e-2 7.676e-3 X 0.000 
SH700 5.531e-3 3.252e-3 X 1.094e153 
SH500 1.675e-3 8.776e-4 X 5.361e285 
U10 -1.600 -0.248 X 0.757 
V10 3.171 1.456 X 1.112 
WS10 4.926 3.903 X 0.698 
V850 5.266 1.929 X 0.918 
WS850 8.618 6.497 X 1.293 
U700 9.183 5.262 X 1.359 
V700 3.115 -1.134 X 1.139 
WS700 10.920 8.553 X 0.775 
U500 13.856 9.683 X 1.088 
UWSS700 10.783 5.509   
VWSS700 -5.542e-2 -2.590   
UWSS500 15.457 9.931   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 33.227 23.668 X 0.840 
4LI -3.187 1.151 X 0.742 
CAPE 1204.976 610.406 X 0.999 
SRH 197.867 105.639 X 0.989 
SH850 1.007e-2 7.589e-3 X 3.507e186 
SH700 5.640e-3 3.312e-3 X 1.385e209 
SH500 1.703e-3 9.239e-4 X Not Listed 
GHCB 2482.831 4864.210 X 1.000 
U10 -1.707 -0.482 X 0.532 
WS10 4.705 3.832 X 0.870 
V850 5.536 2.147 X 0.758 
WS850 9.026 6.617 X 1.644 
U700 9.348 5.372 X 2.150 
V700 2.605 -1.040 X 1.068 
WS700 10.937 8.536 X 0.632 
U500 13.656 9.636 X 0.981 
UWSS700 11.055 5.854   
UWSS500 15.362 10.118   
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Table B2 continued. 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 33.448 23.754 X 0.876 
4LI -3.211 1.381 X 0.736 
CAPE 1169.771 574.946 X 0.999 
SRH 218.166 116.805 X 0.987 
SH850 1.008e-2 7.501e-3 X 8.109e104 
SH700 5.749e-3 3.371e-3 X 6.251e157 
SH500 1.730e-3 9.702e-4 X Not Listed 
GHCB 2314.366 5661.969 X* 0.999 
U10 -1.813 -0.717 X 0.436 
V850 5.805 2.366 X 0.720 
WS850 9.434 6.737 X* 1.764 
U700 9.514 5.482 X* 2.812 
V700 2.094 -0.947 X 1.027 
WS700 10.953 8.519 X* 0.517 
U500 13.455 9.589 X 0.953 
UWSS700 11.327 6.198   
UWSS500 15.268 10.306   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 33.669 23.841 X 0.959 
4LI -3.236 1.611 X 0.733 
CAPE 1134.566 539.485 X 0.999 
SRH 238.464 127.972 X 0.992 
SH850 1.009e-2 7.414e-3 X 0.000 
SH700 5.857e-3 3.430e-3 X 2.653e104 
SH500 1.757e-3 1.016e-3 X Not Listed 
GHCB 2128.273 6014.243 X* 1.000 
V850 6.075 2.584 X 0.818 
WS850 9.841 6.857 X 1.485 
U700 9.679 5.592 X 1.270 
WS700 10.970 8.501 X* 0.564 
U500 13.254 9.542 X 1.039 
UWSS700 11.599 6.543 X 1.701 
UWSS500 15.174 10.494   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 34.102 24.081 X 0.816 
4LI -3.215 1.654 X 0.733 
CAPE 1098.393 512.885 X 0.999 
SRH 237.973 129.240 X 0.996 
SH850 1.010e-2 7.373e-3 X 2.623e249 
SH700 5.999e-3 3.514e-3 X 2.841e213 
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Table B2 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.818e-3 1.078e-3 X 1.232e250 
GHCB 2341.063 6267.258 X* 1.000 
V850 6.071 2.762 X 0.834 
WS850 10.018 6.996 X 1.236 
U700 9.462 5.572 X 1.556 
WS700 10.801 8.471 X 0.593 
U500 12.875 9.384 X 0.991 
UWSS700 11.341 6.575 X 1.392 
UWSS500 14.753 10.388   
 
Table B3. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.607 20.452 X 0.685 
4LI -1.012 2.341 X 0.830 
SRH 156.029 77.619 X 1.026 
SH850 7.782e-3 5.838e-3 X 1.557e306 
SH700 4.479e-3 3.059e-3 X Not Listed 
SH500 1.402e-3 9.578e-4 X Not Listed 
GHCB 2984.131 4919.093 X 1.000 
U10 -1.536 9.460e-2 X 1.093 
UWSS700 10.221 7.167 X 0.918 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.056 20.845 X 0.788 
4LI -1.493 2.115 X 0.822 
SRH 160.864 85.483 X 1.018 
SH850 7.929e-3 6.081e-3 X 4.331e211 
SH700 4.570e-3 3.144e-3 X 1.338e211 
SH500 1.420e-3 9.791e-4 X Not Listed 
U10 -1.707 2.657e-2 X 0.928 
UWSS700 10.493 7.332 X 0.974 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.123 20.703 X 0.808 
4LI -1.590 2.208 X 0.777 
SRH 171.934 95.118 X 1.019 
SH850 8.005e-3 6.005e-3 X 4.487e167 
SH700 4.596e-3 3.126e-3 X 2.763e292 
SH500 1.398e-3 9.738e-4 X 4.857e255 
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Table B3 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 2799.196 5243.924 X 1.000 
U10 -1.822 -0.123 X 0.968 
UWSS700 10.957 7.665 X 0.953 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.190 20.561 X 0.839 
4LI -1.686 2.301 X 0.719 
SRH 183.003 104.753 X 1.012 
SH850 8.081e-3 5.928e-3 X 2.994e129 
SH700 4.621e-3 3.108e-3 X Not Listed 
SH500 1.376e-3 9.685e-4 X 4.035e102 
GHCB 2605.663 5167.664 X 1.000 
U10 -1.936 -0.273 X 0.920 
UWSS700 11.421 7.998 X 1.049 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.257 20.418 X 0.891 
4LI -1.782 2.393 X 0.663 
SRH 194.073 114.388 X 1.001 
SH850 8.157e-3 5.852e-3 X 8.126e44 
SH700 4.647e-3 3.089e-3 X 1.297e302 
GHCB 2412.130 5192.943 X 1.000 
U10 -2.051 -0.423 X 0.831 
UWSS700 11.885 8.331 X 1.232 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.576 20.700 X 0.894 
4LI -1.980 2.412 X 0.606 
SRH 218.191 129.483 X 1.000 
SH850 8.356e-3 5.879e-3 X 33.920 
SH700 4.725e-3 3.129e-3 X Not Listed 
GHCB 2317.288 5273.541 X 1.000 
U10 -2.156 0.715 X 0.848 
UWSS700 12.050 8.619 X 1.218 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.894 20.982 X 0.875 
4LI -2.178 2.432 X 0.450 
CAPE 715.924 271.419 X 0.999 
SRH 242.310 144.578 X 1.003 
SH850 8.555e-3 5.906e-3 X 0.000 
SH700 4.804e-3 3.169e-3 X Not Listed 
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Table B3 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 2212.787 5485.611 X 0.999 
UWSS700 12.214 8.907 X 1.111 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.213 21.264 X 0.804 
4LI -2.376 2.451 X 0.452 
CAPE 724.366 245.905 X 1.000 
SRH 266.429 159.673 X 1.007 
SH850 8.753e-3 5.933e-3 X 0.000 
SH700 4.882e-3 3.208-3 X Not Listed 
GHCB 2072.618 5817.102 X* 0.999 
WD850 193.435 226.997 X 1.001 
UWSS700 12.379 9.195 X 0.955 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.640 21.512 X 0.781 
4LI -2.465 2.354 X 0.469 
CAPE 743.688 244.237 X 0.999 
SRH 269.605 164.991 X 1.007 
SH850 8.846e-3 6.024e-3 X 0.000 
SH700 4.944e-3 3.244e-3 X Not Listed 
GHCB 2393.196 5816.239 X* 0.999 
WD850 197.273 228.188 X 0.997 
UWSS700 12.027 9.087 X 0.922 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.067 21.760 X 0.749 
4LI -2.554 2.257 X 0.567 
CAPE 763.009 242.569 X 1.000 
SRH 272.781 170.310 X 1.006 
SH850 8.938e-3 6.116e-3 X 1.980e73 
SH700 5.007e-3 3.279e-3 X* Not Listed 
GHCB 2696.426 5555.812 X 1.000 
UWSS700 11.676 8.979 x 0.944 
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Table B4. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 3 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.664 285.445 X 0.931 
SMC 484.277 544.965 X 0.999 
PW 26.388 21.920 X* 0.771 
4LI -1.084 2.468 X* 0.754 
SRH 146.992 74.279 X 1.012 
SH850 7.899e-3 6.541e-3 X 1.595e109 
SH700 4.297e-3 2.929e-3 X* 7.199e297 
SH500 1.346e-3 8.559e-4 X* Not Listed 
U10 -0.301 0.929 X 1.062 
V10 3.242 0.792 X 1.254 
V850 4.451 0.656 X 0.925 
U700 9.156 6.821 X 0.974 
V700 0.938 -2.952 X 0.922 
U500 14.849 11.923 X 1.032 
V500 -2.101 -5.467 X 1.108 
UWSS700 9.457 5.892   
UWSS500 15.151 10.994   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.724 285.480 X 0.910 
SMC 483.927 544.669 X 0.999 
PW 26.508 21.621 X* 0.743 
4LI -1.135 2.667 X* 0.707 
SRH 155.231 80.170 X* 1.014 
SH850 7.876e-3 6.504e-3 X 1.595e103 
SH700 4.383e-3 2.856e-3 X* Not Listed 
SH500 1.373e-3 8.410e-4 X* Not Listed 
U10 -0.429 0.711 X 1.117 
V10 3.123 0.821 X 1.324 
V850 4.687 0.836 X 0.880 
U700 9.246 6.912 X 0.943 
V700 1.210 -2.914 X 0.918 
U500 14.805 11.773 X 1.037 
V500 -1.928 -5.647 X 1.142 
UWSS700 9.675 6.202   
VWSS700 -1.913 -3.735   
UWSS500 15.234 11.063   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.784 285.516 X 0.900 
SMC 483.578 544.373 X 0.998 
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Table B4 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.628 21.323 X* 0.732 
4LI -1.185 2.866 X* 0.677 
SRH 163.469 86.061 X* 1.014 
SH850 7.852e-3 6.468e-3 X 1.778e86 
SH700 4.470e-3 2.782e-3 X* Not Listed 
SH500 1.400e-3 8.262e-4 X* Not Listed 
U10 -0.557 0.492 X 1.151 
V10 3.004 0.850 X 1.322 
V850 4.924 1.016 X 0.870 
U700 9.336 7.004 X 0.923 
V700 1.483 -2.875 X 0.930 
U500 14.760 11.624 X 1.044 
V500 -1.754 -5.826 X 1.163 
UWSS700 9.893 6.512   
VWSS700 -1.521 -3.726   
UWSS500 15.317 11.132   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.843 285.551 X 0.901 
SMC 483.229 544.077 X 0.998 
PW 26.748 21.024 X* 0.743 
4LI -1.236 3.065 X* 0.661 
SRH 171.707 91.952 X* 1.013 
SH850 7.829e-3 6.431e-3 X 2.786e59 
SH700 4.556e-3 2.709e-3 X* Not Listed 
SH500 1.426e-3 8.113e-3 X* Not Listed 
U10 -0.685 0.274 X 1.155 
V10 2.885 0.880 X 1.264 
V850 5.160 1.197 X 0.886 
U700 9.427 7.095 X 0.914 
V700 1.756 -2.837 X 0.948 
U500 14.715 11.475 X 1.051 
V500 -1.581 -6.006 X* 1.174 
UWSS700 10.112 6.822   
VWSS700 -1.130 -3.716   
UWSS500 15.400 11.202   
VWSS500 -4.467 -6.885   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.889 285.635 X 0.879 
SMC 483.350 544.047 X 0.998 
PW 27.151 20.975 X* 0.621 
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Table B4 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.354 3.304 X* 0.562 
SRH 187.068 102.509 X* 1.024 
SH850 7.946e-3 6.328e-3 X 6.266e197 
SH700 4.648e-3 2.740e-3 X* Not Listed 
SH500 1.456e-3 8.168e-4 X* Not Listed 
GHCB 2854.917 4398.733 X 1.000 
U10 -0.925 6.822e-2 X 1.254 
V10 2.563 0.886 X* 1.898 
WS10 4.395 3.772 X* 0.610 
V850 4.960 1.497 X* 0.668 
U700 9.612 7.099 X 0.852 
V700 1.520 -2.923 X 1.103 
U500 14.654 11.396 X 1.068 
V500 -1.538 -5.882 X 1.162 
UWSS700 10.537 7.031   
VWSS700 -1.043 -3.809   
UWSS500 15.579 11.327   
VWSS500 -4.101 -6.768   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.935 285.719 X 0.837 
SMC 483.471 544.016 X 0.998 
PW 27.553 20.926 X* 0.684 
4LI -1.473 3.543 X* 0.535 
SRH 202.429 113.066 X* 1.018 
SH850 8.063e-3 6.225e-3 X 4.016e103 
SH700 4.740e-3 2.771e-3 X* Not Listed 
SH500 1.485e-3 8.223e-4 X* Not Listed 
GHCB 2925.167 4725.706 X 1.000 
U10 -1.166 -0.137 X 1.261 
V10 2.241 0.892 X 1.517 
V850 4.760 1.796 X 0.781 
WS850 8.832 7.298 X 0.822 
U700 9.798 7.102 X 0.971 
V700 1.284 -3.009 X 1.083 
WS700 11.480 9.783 X 0.978 
U500 14.593 11.316 X 1.025 
V500 -1.495 -5.758 X 1.125 
UWSS700 10.963 7.240   
VWSS700 -0.957 -3.901   
UWSS500 15.758 11.453   
VWSS500 -3.736 -6.650   
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Table B4 continued. 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.980 285.803 X* 0.816 
SMC 483.593 543.986 X 0.998 
PW 27.956 20.878 X* 0.737 
4LI -1.592 3.783 X* 0.485 
CAPE 667.149 375.762 X 0.999 
SRH 217.790 123.623 X* 1.013 
SH850 8.181e-3 6.122e-3 X 6.270e139 
SH700 4.832e-3 2.801e-3 X* Not Listed 
SH500 1.514e-3 8.278e-4 X* Not Listed 
GHCB 2991.577 5211.383 X 1.000 
U10 -1.406 -0.343 X 1.221 
V850 4.559 2.096 X 0.844 
WS850 9.131 7.410 X 0.867 
U700 9.983 7.106 X 0.966 
V700 1.048 -3.096 X 1.435 
WS700 11.620 9.671 X 1.010 
U500 14.531 11.236 X 1.033 
V500 -1.452 -5.634 X 1.062 
UWSS700 11.389 7.448   
VWSS700 -0.871 -3.994 X 0.782 
UWSS500 15.937 11.579   
VWSS500 -3.371 -6.532   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.930 285.907 X 0.810 
SMC 484.030 543.974 X 0.998 
PW 28.771 20.959 X 0.723 
4LI -1.703 3.771 X* 0.445 
CAPE 675.646 361.330 X 0.999 
SRH 221.803 125.419 X* 1.015 
SH850 8.295e-3 6.110e-3 X 9.264e127 
SH700 5.065e-3 2.823e-3 X* Not Listed 
SH500 1.585e-3 8.502e-4 X* Not Listed 
GHCB 2809.298 5080.944 X 1.000 
U10 -1.385 -0.366 X 1.298 
WS10 4.184 3.628 X 0.592 
V850 4.402 1.876 X 0.836 
WS850 9.301 7.498 X 0.998 
U700 9.651 6.788 X 0.900 
V700 0.863 -2.950 X 1.408 
WS700 11.370 9.484 X 1.010 
U500 14.149 10.970 X 1.042 
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Table B4 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V500 -1.403 -5.369 X 1.071 
UWSS700 11.036 7.154   
VWSS700 -0.981 -4.082 X 0.819 
UWSS500 15.534 11.336   
VWSS500 -3.247 -6.501   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.880 286.011 X 0.818 
SMC 484.468 543.961 X 0.998 
PW 29.585 21.040 X 0.750 
4LI -1.815 3.760 X* 0.446 
CAPE 684.143 346.898 X 0.999 
SRH 225.815 127.215 X 1.009 
SH850 8.409e-3 6.099e-3 X 3.150e70 
SH700 5.298e-3 2.844e-3 X* Not Listed 
SH500 1.657e-3 8.726e-3 X Not Listed 
GHCB 2673.972 5123.170 X 1.000 
U10 -1.364 -0.389 X 1.271 
WS10 4.245 3.601 X 0.733 
V850 4.244 1.655 X 0.948 
WS850 9.470 7.586 X 0.978 
U700 9.319 6.471 X 0.897 
V700 0.678 -2.804 X 1.117 
WS700 11.119 9.296 X 1.000 
U500 13.767 10.704 X 1.064 
V500 -1.354 -5.104 X 1.060 
UWSS700 10.683 6.860   
VWSS700 -1.091 -4.170 X 0.979 
UWSS500 15.132 11.093   
VWSS500 -3.123 -6.470   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.829 286.115 X* 0.819 
SMC 484.905 543.949 X 0.998 
PW 30.400 21.121 X 0.786 
4LI -1.927 3.748 X* 0.472 
CAPE 692.640 332.467 X 0.999 
SRH 229.828 129.012 X 1.004 
SH850 8.523e-3 6.087e-3 X 1.355e19 
SH700 5.532e-3 2.865e-3 X* Not Listed 
SH500 1.728e-3 8.950e-4 X Not Listed 
GHCB 2580.873 5261.994 X 1.000 
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Table B4 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U10 -1.344 -0.412 X 1.254 
WS10 4.306 3.574 X 0.859 
V850 4.086 1.435 X 1.075 
WS850 9.640 7.673 X 0.960 
U700 8.987 6.154 X 0.912 
V700 0.493 -2.658 X 0.903 
WS700 10.868 9.108 X 0.990 
U500 13.385 10.438 X 1.076 
V500 -1.305 -4.839 X 1.051 
UWSS700 10.330 6.565   
VWSS700 -1.202 -4.258 X 1.145 
UWSS500 14.729 10.850   
VWSS500 -3.000 -6.439   
 
Table B5. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 4 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.011 287.530 X* 0.786 
PW 29.915 22.765 X 0.854 
4LI -2.454 2.128 X* 0.684 
CAPE 999.906 418.919 X 0.999 
SRH 112.511 68.513 X 1.000 
SH850 9.148e-3 7.192e-3 X 2.657e127 
SH700 5.130e-3 3.042e-3 X* Not Listed 
SH500 1.424e-3 9.631e-4 X 1.018e271 
V10 3.356 0.311 X* 2.795 
V850 4.135 0.466 X 0.545 
V700 0.761 -2.738 X 1.047 
UWSS700 7.530 5.270 X 1.146 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.099 287.570 X* 0.804 
PW 29.991 22.495 X 0.907 
4LI -2.432 2.383 X* 0.631 
CAPE 996.872 394.926 X 0.999 
SRH 120.078 70.036 X 1.005 
SH850 9.184e-3 7.087e-3 X 2.205e66 
SH700 5.131e-3 3.016e-3 X* Not Listed 
SH500 1.410e-3 9.587e-4 X 2.859e275 
V10 3.289 0.326 X* 2.419 
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Table B5 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 4.418 0.468 X 0.625 
V700 0.902 -2.621 X 1.042 
UWSS700 7.975 5.471 X 1.130 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 300.778 297.823 X 1.006 
T850 291.187 287.611 X 0.873 
PW 30.067 22.225 X 0.957 
4LI -2.410 2.639 X* 0.652 
CAPE 993.838 370.933 X 0.999 
SRH 127.646 71.560 X 1.005 
SH850 9.220e-3 6.982e-3 X 1.490e19 
SH700 5.131e-3 2.989e-3 X 1.496e267 
SH500 1.396e-3 9.544e-4 X 3.297e162 
GHCB 2699.597 4394.316 X 1.000 
V10 3.222 0.341 X* 1.815 
V850 4.701 0.471 X 0.801 
V700 1.043 -2.504 X 0.984 
UWSS700 8.420 5.673 X 1.155 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 299.472 296.568 X 1.107 
T850 291.199 287.638 X 0.759 
PW 30.483 22.112 X 0.870 
4LI -2.483 2.901 X* 0.575 
CAPE 988.920 335.216 X 0.999 
SRH 143.760 80.850 X 1.000 
SH850 9.368e-3 6.821e-3 X 8.363e111 
SH700 5.183e-3 2.994e-3 X* Not Listed 
SH500 1.421e-3 9.566e-4 X 4.714e230 
GHCB 2822.805 4837.342 X 1.000 
V10 2.957 0.342 X* 2.100 
V850 4.784 0.675 X 0.815 
V700 0.798 -2.611 X 0.900 
UWSS700 8.719 6.048 X 1.323 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.165 295.312 X 1.119 
T850 291.212 287.665 X 0.736 
PW 30.899 21.999 X 0.843 
4LI -2.556 3.164 X* 0.546 
CAPE 984.002 299.498 X 0.999 
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Table B5 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 159.875 90.141 X 0.999 
SH850 9.515e-3 6.661e-3 X 4.193e78 
SH700 5.235e-3 2.999e-3 X* Not Listed 
SH500 1.447e-3 9.588e-4 X 1.542e304 
GHCB 2895.435 5254.844 X 1.000 
V10 2.692 0.344 X* 2.127 
V850 4.867 0.879 X 0.871 
V700 0.552 -2.719 X 0.867 
UWSS700 9.018 6.423 X* 1.380 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 296.858 294.057 X 1.077 
T850 291.225 287.692 X 0.753 
PW 31.314 21.886 X 0.812 
4LI -2.629 3.427 X* 0.519 
CAPE 979.085 263.780 X 0.999 
SRH 175.989 99.432 X 1.000 
SH850 9.662e-3 6.500e-3 X 3.156e103 
SH700 5.286e-3 3.003e-3 X* Not Listed 
SH500 1.472e-3 9.610e-4 X Not Listed 
GHCB 2936.461 5702.508 X 1.000 
V10 2.427 0.345 X 1.698 
V850 4.950 1.084 X 0.968 
WS850 8.185 6.298 X 1.018 
V700 0.306 -2.826 X 0.869 
UWSS700 9.317 6.798 X* 1.336 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 296.040 293.237 X 0.896 
T850 291.210 287.698 X 0.832 
PW 32.021 22.017 X 0.722 
4LI -2.754 3.445 X* 0.483 
CAPE 983.195 243.582 X 1.000 
SRH 181.264 104.446 X 1.011 
SH850 9.786e-3 6.450e-3 X 6.789e150 
SH700 5.450e-3 3.072e-3 X* Not Listed 
SH500 1.552e-3 9.901e-4 X Not Listed 
GHCB 2681.317 5369.546 X 0.999 
V10 2.410 0.594 X 1.609 
WS10 3.839 3.275 X 0.611 
V850 5.051 1.051 X 0.926 
WS850 8.382 6.336 X 1.104 
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Table B5 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V700 0.192 -2.748 X 0.797 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.223 292.418 X 0.827 
T850 291.194 287.704 X 0.706 
PW 32.727 22.148 X 0.645 
4LI -2.880 3.463 X* 0.344 
CAPE 987.306 223.384 X 1.000 
SRH 186.539 109.460 X 1.008 
SH850 9.910e-3 6.399e-3 X 1.369e281 
SH700 5.613e-3 3.140e-3 X* Not Listed 
SH500 1.631e-3 1.019e-3 X Not Listed 
GHCB 2580.564 5466.349 X 0.999 
V10 2.392 0.844 X 1.096 
WS10 3.877 3.272 X 0.900 
V850 5.153 1.017 X 1.085 
WS850 8.580 6.374 X 1.040 
V700 7.778e-2 -2.700 X 0.717 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.405 291.598 X 0.896 
T850 291.179 287.709 X 0.707 
PW 33.433 22.278 X 0.681 
4LI -3.005 3.481 X* 0.416 
CAPE 991.418 203.186 X 1.000 
SRH 191.814 114.474 X 1.007 
SH850 1.003e-3 6.348e-3 X Not Listed 
SH700 5.777e-3 3.209e-3 X* Not Listed 
SH500 1.711e-3 1.048e-3 X Not Listed 
GHCB 2462.816 5596.446 X 1.000 
V10 2.374 1.093 X 0.976 
WS10 3.914 3.269 X 1.070 
V850 5.254 0.984 X 0.943 
WS850 8.777 6.412 X 0.984 
V700 -3.624e-2 -2.592 X 0.875 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.875 290.986 X 1.075 
T850 290.977 287.561 X 0.686 
PW 33.968 22.441 X 0.620 
4LI -3.066 3.474 X* 0.450 
CAPE 1013.748 194.732 X 1.001 
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Table B5 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 188.531 111.355 X 1.009 
SH850 1.008e-3 6.347e-3 X 1.926e303 
SH700 5.881e-3 3.273e-3 X* Not Listed 
SH500 1.820e-3 1.070e-3 X* Not Listed 
GHCB 2491.806 5559.973 X 1.000 
V850 4.904 0.925 X 0.901 
WS850 8.769 6.465 X 1.045 
V700 7.975e-2 -2.389 X 0.898 
 
Table B6. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 5 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 156.901 80.931 X 1.015 
SH700 4.542e-3 3.201e-3 X 6.735e123 
U10 -1.226 0.861 X 0.898 
WD10 166.703 222.831 X 1.000 
UWSS700 9.874 6.125 X 0.951 
UWSS500 14.583 9.589 X 1.062 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 168.173 87.918 X 1.013 
SH700 4.484e-3 3.140e-3 X 1.068e120 
U10 -1.361 0.538 X 0.938 
WD10 162.011 223.230 X 0.998 
UWSS700 10.155 6.609 X 0.947 
UWSS500 14.741 9.926 X 1.049 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -0.874 2.149 X 0.964 
SRH 188.295 98.579 X 1.024 
SH700 4.592e-3 3.166e-3 X 3.400e58 
GHCB 2855.626 5663.256 X 1.000 
U10 -1.672 0.213 X 1.259 
WD10 148.349 210.013 X 0.992 
V850 3.828 0.779 X 0.991 
UWSS700 10.562 6.944 X 0.791 
UWSS500 14.976 10.127 X 1.036 
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Table B6 continued. 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.064 2.342 X 0.928 
SRH 208.418 109.239 X 1.022 
SH700 4.700e-3 3.191e-3 X 1.626e64 
GHCB 2970.249 6063.693 X 1.000 
U10 -1.983 -0.111 X 1.388 
WD10 134.688 196.796 X 0.988 
V850 4.298 1.093 X 0.963 
UWSS700 10.970 7.279 X 0.806 
UWSS500 15.212 10.328 X 1.047 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.254 2.535 X 0.905 
SRH 228.541 119.899 X 1.018 
SH700 4.808e-3 3.217e-3 X 5.968e86 
GHCB 2664.586 6579.161 X 1.000 
U10 -2.294 -0.436 X 1.087 
WD10 121.026 183.580 X 0.995 
V850 4.769 1.407 X 0.949 
UWSS700 11.378 7.614 X 0.811 
UWSS500 15.447 10.529 X 1.091 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.403 2.533 X 0.890 
SRH 232.742 123.686 X 1.021 
SH700 4.917e-3 3.268e-3 X 8.925e113 
GHCB 3567.524 6598.895 X 1.000 
U10 -2.254 -0.532 X 1.584 
WD10 122.979 176.931 X 0.981 
V850 4.804 1.321 X 0.895 
UWSS700 11.142 7.456 X 0.813 
UWSS500 15.045 10.372 X 1.072 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.551 2.531 X 0.931 
SRH 236.943 127.473 X 1.027 
SH700 5.025e-3 3.320e-3 X 4.967e49 
SH500 1.413e-3 9.131e-4 X Not Listed 
GHCB 3410.474 6775.729 X* 1.000 
U10 -2.214 -0.629 X 1.943 
WD10 124.933 170.282 X 0.969 
V850 4.839 1.234 X 0.820 
UWSS700 10.906 7.297 X 0.762 
359 
Table B6 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS500 14.643 10.216 X 0.981 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.699 2.529 X 0.924 
SRH 241.144 131.260 X 1.010 
SH700 5.134e-3 3.372e-3 X 4.012e47 
SH500 1.473e-3 9.216e-4 X 4.520e140 
GHCB 3066.620 7170.842 X* 1.000 
U10 -2.174 -0.725 X 0.944 
UWSS700 10.670 7.139 X 0.969 
UWSS500 14.241 10.059 X 1.011 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.632 2.505 X 0.914 
SRH 237.479 129.707 X 1.012 
SH700 5.240e-3 3.466e-3 X 2.466e6 
SH500 1.536e-3 9.543e-4 X 1.012e232 
GHCB 3034.554 7107.426 X* 1.000 
U10 -1.867 -0.617 X 1.022 
UWSS700 10.183 6.941 X 1.004 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.565 2.481 X 0.875 
SRH 233.815 128.155 X 1.010 
SH850 8.862e-3 6.779e-3 X 0.000 
SH700 5.347e-3 3.560e-3 X 77244.353 
SH500 1.599e-3 9.870e-4 X 1.928e213 
GHCB 3002.489 7044.009 X* 1.000 
UWSS700 9.696 6.744 X 1.032 
 
Table B7. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 6 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.882 285.811 X* 0.844 
SMC 462.766 524.012 X 0.999 
PW 26.781 20.830 X 0.836 
4LI -0.368 2.954 X* 0.806 
SRH 139.728 73.645 X 1.010 
SH850 7.892e-3 6.303e-3 X 1.340e91 
SH700 4.610e-3 2.579e-3 X* Not Listed 
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Table B7 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.392e-3 8.350e-4 X Not Listed 
U10 -0.730 0.658 X 1.194 
V10 2.569 -6.022e-2 X 1.312 
WS10 4.453 3.758 X 0.818 
U850 1.528 3.221 X 0.858 
V850 4.624 -0.491 X 1.066 
V700 0.522 -3.636 X 0.837 
V500 -2.264 -6.018 X* 1.145 
UWSS700 8.977 5.920 X 1.094 
UWSS500 13.775 10.842 X 1.023 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.976 285.848 X* 0.822 
SMC 462.848 523.974 X 0.998 
PW 27.174 20.645 X* 0.808 
4LI -0.457 3.237 X* 0.780 
SRH 158.292 81.539 X 1.010 
SH850 7.947e-3 6.194e-3 X 7.107e101 
SH700 4.725e-3 2.574e-3 X* Not Listed 
SH500 1.420e-3 8.459e-4 X Not Listed 
U10 -0.956 0.393 X 0.959 
V10 2.344 -2.122e-2 X 1.225 
WS10 4.248 3.647 X 0.668 
V850 4.841 -0.365 X 1.103 
WS850 8.261 6.856 X 1.101 
WD850 204.328 232.814 X 1.000 
U700 8.458 6.694 X 0.968 
V700 0.287 -3.634 X 0.822 
V500 -2.375 -5.945 X* 1.152 
UWSS700 9.413 6.301   
UWSS500 14.043 10.960 X 1.069 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.071 285.885 X 0.848 
SMC 462.931 523.937 X 1.000 
PW 27.566 20.461 X 0.871 
4LI -0.545 3.520 X* 0.773 
SRH 176.856 89.433 X 1.000 
SH850 8.001e-3 6.084e-3 X 8415.442 
SH700 4.840e-3 2.568e-3 X* Not Listed 
SH500 1.447e-3 8.568e-4 X 4.102e280 
GHCB 3329.686 4625.086 X 1.000 
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Table B7 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U10 -1.181 0.127 X 1.127 
V10 2.120 1.779e-2 X 1.217 
V850 5.057 -0.238 X 1.069 
WS850 8.576 6.849 X 1.014 
WD850 208.177 237.656 X 1.000 
U700 8.668 6.810 X 0.902 
V700 5.297e-2 -3.632 X 0.850 
V500 -2.486 -5.873 X 1.160 
UWSS700 9.849 6.682   
UWSS500 14.311 11.079 X 1.124 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.165 285.922 X* 0.829 
SMC 463.013 523.900 X 1.000 
PW 27.959 20.276 X 0.917 
4LI -0.637 3.802 X* 0.722 
CAPE 568.466 281.333 X 1.000 
SRH 195.419 97.927 X 1.007 
SH850 8.055e-3 5.975e-3 X 0.000 
SH700 4.954e-3 2.562e-3 X* Not Listed 
SH500 1.475e-3 8.676e-4 X 5.248e241 
GHCB 3371.235 5139.497 X 1.000 
U10 -1.407 -0.139 X 1.110 
V10 1.895 5.680e-2 X 1.303 
V850 5.274 -0.112 X 0.969 
WS850 8.891 6.842 X 1.068 
WD850 212.025 242.498 X 0.998 
U700 8.879 6.925 X 0.873 
V700 -0.181 -3.630 X 0.910 
V500 -2.597 -5.800 X 1.125 
UWSS700 10.286 7.064   
UWSS500 14.580 11.197 X* 1.172 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.250 286.004 X* 0.796 
SMC 463.136 523.885 X 1.000 
PW 28.453 20.292 X 0.896 
4LI -0.845 3.846 X* 0.683 
CAPE 573.835 276.723 X 1.000 
SRH 202.486 98.914 X 1.010 
SH850 8.157e-3 5.930e-3 X 0.000 
SH700 5.065e-3 2.588e-3 X* Not Listed 
362 
Table B7 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.535e-3 8.754e-4 X Not Listed 
GHCB 3357.843 5316.566 X 1.000 
U10 -1.436 -0.237 X 1.070 
V10 1.997 0.329 X 1.456 
WS10 3.889 3.372 X 0.662 
V850 5.253 4.137e-2 X 0.841 
WS850 9.123 6.728 X 1.254 
WD850 213.916 239.304 X 0.996 
U700 8.577 6.731 X 0.813 
V700 -8.968e-2 -3.578 X 0.983 
V500 -2.428 -5.555 X 1.104 
UWSS700 10.013 6.969   
VWSS700 -2.087 -3.906   
UWSS500 14.353 11.076 X* 1.201 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.335 286.086 X* 0.755 
SMC 463.258 523.870 X 1.000 
PW 28.948 20.309 X 0.895 
4LI -1.053 3.889 X* 0.620 
CAPE 579.203 272.113 X 1.000 
SRH 209.552 100.500 X 1.012 
SH850 8.258e-3 5.885e-3 X 0.000 
SH700 5.176e-3 2.613e-3 X* Not Listed 
SH500 1.596e-3 8.831e-4 X Not Listed 
GHCB 3298.952 5455.641 X 1.000 
U10 -1.465 -0.336 X 1.155 
V10 2.099 0.600 X 1.487 
WS10 3.941 3.317 X 0.742 
V850 5.231 0.194 X 0.804 
WS850 9.354 6.614 X 1.232 
U700 8.274 6.537 X 0.736 
V700 2.010e-3 -3.525 X 1.094 
V500 -2.260 -5.309 X 1.063 
UWSS700 9.740 6.873   
VWSS700 -2.097 -4.126   
UWSS500 14.127 10.956 X* 1.253 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 291.822 289.717 X 1.108 
T850 289.419 286.167 X 0.691 
SMC 463.381 523.855 X 1.000 
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Table B7 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.442 20.325 X 0.852 
4LI -1.261 3.933 X* 0.653 
CAPE 584.572 267.504 X 1.000 
SRH 216.618 102.087 X 1.012 
SH850 8.360e-3 5.840e-3 X 0.000 
SH700 5.287e-3 2.639e-3 X* Not Listed 
SH500 1.657e-3 8.908e-4 X Not Listed 
GHCB 3265.241 5544.892 X 1.000 
U10 -1.494 -0.435 X 0.776 
V10 2.200 0.872 X 1.605 
WS10 3.993 3.262 X 0.714 
WD10 146.844 174.266 X 0.997 
V850 5.209 0.347 X 0.781 
WS850 9.586 6.501 X 1.203 
V700 9.370e-2 -3.473 X 1.189 
V500 -2.092 -5.064 X 1.017 
UWSS700 9.466 6.778 X 0.744 
VWSS700 -2.107 -4.345   
UWSS500 13.901 10.835 X* 1.219 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 291.308 289.168 X 1.148 
T850 289.334 286.119 X 0.593 
SMC 464.003 523.849 X 1.001 
PW 30.174 20.399 X 0.744 
4LI -1.449 3.938 X* 0.545 
CAPE 596.465 258.505 X 1.000 
SRH 213.667 101.481 X 1.015 
SH850 8.478e-3 5.819e-3 X 2.276e16 
SH700 5.431e-3 2.689e-3 X* Not Listed 
SH500 1.762e-3 9.081e-4 X Not Listed 
GHCB 2935.286 5751.377 X 1.000 
U10 -1.435 -0.375 X 0.809 
V10 2.099 0.924 X 1.931 
WS10 3.962 3.224 X 0.680 
WD10 148.463 175.867 X 0.992 
V850 4.978 0.294 X 0.680 
WS850 9.588 6.505 X 1.213 
V700 0.355 -3.304 X 1.415 
V500 -1.842 -4.791 X 0.970 
UWSS700 9.308 6.834 X* 0.605 
VWSS700 -1.744 -4.227   
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Table B7 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS500 13.817 10.827 X* 1.371 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 290.795 288.619 X 1.043 
T850 289.249 286.070 X 0.640 
SMC 464.626 523.843 X 1.003 
PW 30.906 20.474 X 0.675 
4LI -1.638 3.943 X* 0.435 
CAPE 608.359 249.507 X 0.999 
SRH 210.716 100.875 X 1.007 
SH850 8.596e-3 5.799e-3 X 0.000 
SH700 5.576e-3 2.740e-3 X* Not Listed 
SH500 1.868e-3 9.254e-4 X Not Listed 
GHCB 2594.710 5843.798 X 1.000 
U10 -1.375 -0.315 X 0.987 
V10 1.998 0.975 X 1.727 
WS10 3.930 3.186 X 0.798 
WD10 150.083 177.467 X 0.988 
V850 4.746 0.240 X 0.783 
WS850 9.590 6.509 X 1.023 
V700 0.617 -3.135 X 1.639 
V500 -1.591 -4.518 X 0.849 
UWSS700 9.149 6.889 X 0.577 
VWSS700 -1.382 -4.110   
UWSS500 13.734 10.819 X* 1.480 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 290.281 288.070 X 1.072 
T850 289.164 286.021 X 0.717 
SMC 465.248 523.837 X 1.006 
PW 31.638 20.548 X 0.690 
4LI -1.827 3.948 X* 0.440 
CAPE 620.252 240.269 X 0.999 
SRH 207.765 100.269 X 1.004 
SH850 8.713e-3 5.778e-3 X 0.000 
SH700 5.720e-3 2.790e-3 X* Not Listed 
SH500 1.973e-3 9.426e-4 X Not Listed 
GHCB 2427.737 6102.945 X 1.000 
U10 -1.316 -0.255 X 1.175 
WS10 3.899 3.147 X 0.930 
WD10 151.702 179.068 X 0.997 
V850 4.514 0.186 X 1.020 
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Table B7 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS850 9.591 6.513 X 1.076 
V700 0.878 -2.966 X 1.476 
V500 -1.340 -4.245 X 0.839 
UWSS700 8.991 6.945 X 0.658 
VWSS700 -1.019 -3.992 X 0.909 
UWSS500 13.650 10.811 X* 1.378 
 
Table B8. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 7 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.992 287.330 X 0.843 
PW 29.973 22.555 X 0.948 
4LI -1.197 2.170 X 0.707 
CAPE 838.727 388.733 X 0.999 
SRH 146.215 75.797 X 1.008 
SH850 8.885e-3 6.901e-3 X 6.255e33 
SH700 5.113e-3 3.006e-3 X* Not Listed 
SH500 1.478e-3 7.905e-4 X 1.943e245 
U10 -0.656 0.440 X 1.042 
V10 2.129 0.537 X 1.145 
V850 3.994 0.162 X 0.972 
WD850 204.245 237.227 X 1.000 
U700 7.890 5.868 X 0.892 
V700 0.763 -3.148 X 1.057 
V500 -1.881 -5.298 X 1.036 
UWSS700 8.546 5.428   
VWSS700 -1.366 -3.685   
UWSS500 12.156 8.542 X* 1.224 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.985 287.383 X* 0.791 
PW 30.350 22.466 X 0.951 
4LI -1.236 2.462 X* 0.620 
CAPE 806.022 356.292 X 0.999 
SRH 161.898 82.731 X 1.008 
SH850 8.951e-3 6.794e-3 X 3.575e32 
SH700 5.193e-3 3.038e-3 X* Not Listed 
SH500 1.545e-3 7.985e-4 X 1.693e254 
U10 -0.820 0.296 X 1.005 
V10 1.858 0.627 X 1.236 
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Table B8 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS10 4.002 3.391 X 0.959 
V850 4.024 0.373 X 0.909 
WD850 207.183 236.380 X 1.004 
U700 8.082 5.884 X 0.881 
V700 0.450 -3.186 X 1.162 
V500 -2.034 -5.332 X 1.003 
UWSS700 8.901 5.588   
VWSS700 -1.408 -3.813   
UWSS500 12.334 8.652 X* 1.258 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.978 287.435 X* 0.773 
PW 30.728 22.377 X 0.955 
4LI -1.275 2.755 X* 0.580 
CAPE 773.318 323.851 X 0.999 
SRH 177.581 89.665 X 1.008 
SH850 9.018e-3 6.687e-3 X 7.981e36 
SH700 5.273e-3 3.071e-3 X* Not Listed 
SH500 1.612e-3 8.065e-4 X 2.310e260 
U10 -0.984 0.152 X 1.093 
WS10 3.823 3.206 X 0.943 
V850 4.055 0.584 X 0.915 
U700 8.273 5.900 X 0.908 
V700 0.137 -3.223 X 1.374 
V500 -2.188 -5.366 X 0.992 
UWSS700 9.257 5.748   
VWSS700 -1.449 -3.940 X 0.863 
UWSS500 12.512 8.763 X* 1.253 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.004 287.512 X 0.735 
PW 30.985 22.429 X 1.221 
4LI -1.410 2.871 X 0.633 
CAPE 756.827 302.787 X 0.999 
SRH 182.319 91.555 X 1.019 
SH850 9.072e-3 6.669e-3 X 0.000 
SH700 5.361e-3 3.116e-3 X* Not Listed 
SH500 1.610e-3 8.326e-4 X 2.588e236 
GHCB 3244.990 4962.203 X 1.000 
U10 -1.070 5.802e-2 X 1.364 
WS10 3.822 3.234 X 0.404 
V850 4.189 0.652 X 1.145 
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Table B8 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS850 8.223 6.526 X 1.056 
U700 8.030 5.753 X 0.771 
V700 0.155 -3.111 X 1.487 
V500 -2.077 -5.229 X 1.025 
UWSS700 9.099 5.695   
VWSS700 -1.509 -4.094 X 0.770 
UWSS500 12.285 8.608 X* 1.424 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.030 287.590 X 0.625 
PW 31.242 22.481 X 1.262 
4LI -1.545 2.986 X 0.537 
CAPE 740.337 281.722 X 0.999 
SRH 187.057 93.446 X* 1.029 
SH850 9.126e-3 6.651e-3 X 0.000 
SH700 5.448e-3 3.161e-3 X* Not Listed 
SH500 1.608e-3 8.586e-4 X 1.797e282 
GHCB 3156.889 5103.998 X 1.000 
U10 -1.156 -3.632e-2 X 1.625 
WS10 3.820 3.259 X* 0.180 
V850 4.323 0.720 X 1.233 
WS850 8.305 6.542 X 1.078 
U700 7.786 5.605 X 0.677 
V700 0.172 -2.998 X 1.897 
V500 -1.966 -5.092 X 1.017 
UWSS700 8.942 5.642   
VWSS700 -1.569 -4.247 X 0.625 
UWSS500 12.058 8.452 X* 1.563 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.056 287.667 X 0.701 
PW 31.499 22.533 X 1.156 
4LI -1.680 3.102 X* 0.481 
CAPE 723.847 260.658 X 0.998 
SRH 191.795 95.337 X 1.011 
SH850 9.179e-3 6.633e-3 X 0.000 
SH700 5.536e-3 3.206e-3 X* Not Listed 
SH500 1.607e-3 8.847e-4 X 3.400e54 
GHCB 3115.543 5356.814 X 1.000 
U10 -1.242 -0.131 X 1.314 
WD10 148.006 176.885 X 1.002 
V850 4.457 0.789 X 1.086 
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Table B8 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS850 8.386 6.557 X 1.084 
U700 7.542 5.458 X 0.825 
V700 0.190 -2.886 X 0.939 
V500 -1.855 -4.955 X 1.025 
UWSS700 8.784 5.589   
VWSS700 -1.628 -4.400 X 1.122 
UWSS500 11.832 8.297 X* 1.342 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.029 287.598 X 0.749 
PW 31.867 22.700 X 1.157 
4LI -1.864 3.095 X 0.535 
CAPE 728.938 253.048 X 0.998 
SRH 189.951 93.266 X 1.015 
SH850 9.254e-3 6.670e-3 X 0.000 
SH700 5.631e-3 3.258e-3 X* Not Listed 
SH500 1.631e-3 9.074e-4 X 8.958e135 
GHCB 2817.451 5718.545 X 1.000 
U10 -1.123 -6.475e-2 X 1.375 
WD10 150.674 178.256 X 1.005 
V850 4.415 0.803 X 1.138 
WS850 8.460 6.584 X 1.109 
WD850 215.656 241.770 X 1.007 
U700 7.380 5.513 X 0.725 
V700 0.267 -2.741 X 0.867 
V500 -1.533 -4.545 X 0.962 
UWSS700 8.502 5.578   
VWSS700 -1.563 -4.293 X 1.295 
UWSS500 11.720 8.265 X* 1.393 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.002 287.528 X 0.768 
PW 32.235 22.868 X 1.118 
4LI -2.047 3.088 X 0.569 
CAPE 734.029 245.439 X 0.999 
SRH 188.106 91.195 X 1.018 
SH850 9.329e-3 6.707e-3 X 0.000 
SH700 5.727e-3 3.310e-3 X* Not Listed 
SH500 1.656e-3 9.300e-4 X 2.937e121 
GHCB 2504.281 6003.599 X 1.000 
U10 -1.004 1.162e-3 X 1.227 
V850 4.373 0.818 X 1.099 
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Table B8 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS850 8.534 6.610 X 1.033 
WD850 215.633 245.726 X 1.000 
V700 0.344 -2.596 X 0.880 
UWSS700 8.221 5.566 X 0.752 
VWSS700 -1.497 -4.186 X 1.204 
UWSS500 11.608 8.233 X* 1.347 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.975 287.459 X 0.831 
PW 32.603 23.035 X 0.994 
4LI -2.230 3.081 X 0.641 
CAPE 739.120 237.829 X 0.999 
SRH 186.262 89.124 X 1.013 
SH850 9.403e-3 6.744e-3 X 0.000 
SH700 5.822e-3 3.362e-3 X* Not Listed 
SH500 1.681e-3 9.526e-4 X 1.767e28 
GHCB 2204.563 6244.884 X* 1.000 
U10 -0.885 6.708e-2 X 1.454 
V850 4.332 0.832 X 1.178 
WS850 8.608 6.636 X 0.920 
WD850 215.610 249.683 X 0.997 
V700 0.421 -2.451 X 0.850 
UWSS700 7.939 5.555 X 0.782 
VWSS700 -1.431 -4.078 X 1.197 
UWSS500 11.496 8.201 X* 1.337 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.811 287.465 X 0.803 
PW 32.546 23.140 X 0.864 
4LI -2.042 3.032 X 0.592 
CAPE 684.799 244.141 X 0.999 
SRH 180.803 86.426 X 1.016 
SH850 9.361e-3 6.760e-3 X 1.004e63 
SH700 5.792e-3 3.373e-3 X* Not Listed 
SH500 1.714e-3 9.549e-4 X 3.490e285 
GHCB 2175.899 5762.393 X* 0.999 
U10 -0.789 9.138e-2 X 1.646 
V850 3.892 0.770 X 1.052 
WS850 8.718 6.745 X 0.926 
WD850 218.003 248.294 X 0.996 
V700 0.793 -2.326 X 0.893 
V500 -0.364 -3.470 X 0.887 
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Table B8 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 8.099 5.577 X 0.918 
VWSS700 -0.883 -3.956 X 1.416 
UWSS500 11.683 8.450 X 1.193 
VWSS500 -2.040 -5.100   
 
Table B9. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 8 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 152.102 91.931 X 1.005 
SH700 4.625e-3 3.348e-3 X 2.088e176 
UWSS700 9.499 6.455 X 1.083 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 167.213 100.219 X 1.005 
SH700 4.689e-3 3.343e-3 X 1.627e181 
UWSS700 9.903 6.740 X 1.081 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 173.641 100.128 X 1.007 
SH700 4.755e-3 6.354e-3 X* 4.293e200 
U700 8.502 5.600 X 1.151 
UWSS700 9.721 6.423 X 0.948 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 180.069 100.037 X 1.007 
SH700 4.822e-3 3.366e-3 X* 1.582e208 
U700 8.289 5.279 X 1.174 
UWSS700 9.539 6.107 X 0.938 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 186.497 99.946 X 1.007 
SH700 4.888e-3 3.377e-3 X 5.083e206 
U700 8.075 4.959 X 1.194 
UWSS700 9.357 5.791 X 0.932 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 190.417 98.855 X 1.007 
SH700 4.909e-3 3.422e-3 X 6.985e205 
U700 8.038 4.958 X 1.162 
UWSS700 9.238 5.723 X 0.950 
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Table B9 continued. 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 194.338 97.764 X 1.006 
SH850 8.667e-3 6.975e-3 X 4.383e45 
SH700 4.929e-3 3.467e-3 X 2.996e156 
U700 8.002 4.958 X 1.153 
UWSS700 8.119 5.656 X 0.964 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 198.259 96.674 X 1.006 
SH850 8.781e-3 6.947e-3 X 9.602e54 
SH700 4.950e-3 3.513e-3 X 1.154e134 
U700 7.965 4.957 X 1.128 
UWSS700 9.000 5.588 X 0.975 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 192.334 95.582 X 1.006 
SH850 8.870e-3 6.915e-3 X 2.260e34 
SH700 5.237e-3 3.518e-3 X 3.227e183 
GHCB 2381.678 5139.435 X 1.000 
U700 8.184 4.947 X 1.245 
UWSS700 9.244 5.548 X 0.850 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 186.409 94.491 X 1.007 
SH850 8.958e-3 6.883e-3 X 1.596e26 
SH700 5.525e-3 3.524e-3 X 4.122e206 
GHCB 2306.600 5322.838 X* 1.000 
U700 8.403 4.936 X 1.335 
UWSS700 9.489 5.508 X 0.759 
 
Table B10. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 9 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.433 285.761 X* 0.886 
PW 27.048 20.915 X 0.966 
4LI -5.280e-2 3.448 X* 0.712 
SRH 174.468 95.822 X 1.005 
SH850 7.727e-3 6.403e-3 X 0.000 
SH700 4.668e-3 2.942e-3 X* 6.064e238 
SH500 1.337e-3 7.816e-4 X 4.473e222 
U10 -1.291 0.440 X 0.734 
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Table B10 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V10 1.330 0.188 X 1.164 
WD10 155.143 198.291 X 1.002 
U850 2.608 4.396 X 0.899 
V850 3.643 -3.845e-2 X 0.941 
WD850 213.706 246.423 X 1.001 
V700 -0.551 -3.722 X 1.015 
UWSS700 9.807 7.262 X 1.077 
VWSS700 -1.880 -3.909   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.507 285.783 X* 0.842 
PW 27.572 20.798 X 0.988 
4LI -0.251 3.623 X* 0.601 
CAPE 482.928 260.724 X* 0.999 
SRH 177.618 99.468 X 1.007 
SH850 7.866e-3 6.326e-3 X 0.000 
SH700 4.761e-3 2.943e-3 X* 3.002e238 
SH500 1.396e-3 7.868e-4 X 8.112e283 
U10 -1.387 0.351 X 0.622 
V10 1.424 0.415 X 1.360 
WD10 151.190 193.985 X 1.003 
U850 2.756 4.357 X 0.878 
V850 3.742 4.173e-2 X 0.842 
WD850 214.696 244.531 X 1.003 
V700 -0.453 -3.637 X 1.001 
V500 -2.903 -5.451 X 1.041 
UWSS700 9.633 7.313 X 1.075 
VWSS700 -1.877 -4.052   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.581 285.805 X* 0.821 
PW 28.096 20.680 X 0.940 
4LI -0.450 3.797 X* 0.570 
CAPE 489.003 239.919 X* 0.999 
SRH 180.768 103.115 X 1.005 
SH850 8.005e-3 6.249e-3 X 0.000 
SH700 4.854e-3 2.945e-3 X* Not Listed 
SH500 1.454e-3 7.920e-4 X Not Listed 
U10 -1.482 0.262 X* 0.496 
V10 1.518 0.642 X 1.224 
WD10 147.236 189.678 X 1.003 
V850 3.841 0.122 X 0.850 
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Table B10 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD850 215.685 242.639 X 1.003 
V700 -0.355 -3.552 X 1.035 
V500 -2.810 -5.513 X 1.022 
UWSS700 9.460 7.163 X 1.004 
VWSS700 -1.873 -4.194   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.655 285.826 X* 0.742 
PW 28.619 20.562 X 0.939 
4LI -0.649 3.971 X* 0.514 
CAPE 495.079 219.114 X* 0.999 
SRH 183.918 106.761 X 1.006 
SH850 8.144e-3 6.172e-3 X 0.000 
SH700 4.946e-3 2.947e-3 X* Not Listed 
SH500 1.513e-3 7.972e-4 X* Not Listed 
GHCB 3266.661 4832.243 X 1.000 
U10 -1.578 0.173 X* 0.508 
WD10 143.283 185.371 X 1.001 
V850 3.940 0.202 X 0.879 
WD850 216.675 240.746 X 1.005 
V700 -0.258 -3.467 X 1.251 
V500 -2.717 -5.575 X 0.994 
UWSS700 9.286 7.114 X 0.935 
VWSS700 -1.869 -4.336 X 0.838 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.576 285.760 X 0.885 
PW 29.152 20.556 X 0.860 
CAPE 537.914 202.867 X 1.000 
SRH 182.452 104.826 X* 1.009 
SH850 8.282e-3 6.126e-3 X 5.262e131 
SH700 5.064e-3 2.952e-3 X* Not Listed 
SH500 1.571e-3 8.158e-4 X* Not Listed 
GHCB 3086.929 4830.541 X 1.000 
U10 -1.461 0.247 X* 0.517 
WD10 148.477 185.384 X 1.007 
V850 3.983 0.384 X 0.846 
WD850 216.304 238.117 X 1.005 
V700 4.040e-2 -3.333 X 1.231 
V500 -2.244 -5.317 X 1.022 
UWSS700 9.039 7.032 X 0.934 
VWSS700 -1.533 -4.262 X 0.871 
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Table B10 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS500 -3.817 -6.247   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.496 285.694 X 0.885 
PW 29.684 20.551 X* 0.826 
CAPE 580.748 186.620 X 1.001 
SRH 180.985 102.891 X 1.006 
SH850 8.420e-3 6.081e-3 X 3.593e150 
SH700 5.181e-3 2.957e-3 X* Not Listed 
SH500 1.629e-3 8.344e-3 X* Not Listed 
GHCB 2879.952 4990.617 X 1.000 
U10 -1.343 0.322 X* 0.550 
WD10 153.670 185.397 X* 1.012 
V850 4.026 0.567 X 0.893 
V700 0.338 -3.200 X 1.187 
V500 -1.771 -5.059 X 0.980 
VWSS700 -1.196 -4.189 X 0.932 
VWSS500 -3.306 -6.049   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.417 285.628 X 0.892 
PW 30.216 20.545 X* 0.784 
CAPE 623.583 170.374 X 1.001 
SRH 179.519 100.955 X 1.007 
SH850 8.558e-3 6.035e-3 X 1.034e172 
SH700 5.298e-3 2.962e-3 X* Not Listed 
SH500 1.687e-3 8.531e-4 X* Not Listed 
GHCB 2691.707 5417.068 X 1.000 
U10 -1.226 0.396 X* 0.610 
WD10 158.864 185.410 X* 1.011 
V850 4.068 0.749 X 0.949 
V700 0.637 -3.066 X 1.038 
V500 -1.299 -4.801 X 0.991 
VWSS700 -0.859 -4.116 X 1.051 
VWSS500 -2.795 -5.851   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.184 285.569 X* 0.824 
PW 31.238 20.616 X* 0.736 
CAPE 633.226 164.172 X 1.001 
SRH 175.822 98.010 X* 1.010 
SH850 8.733e-3 6.005e-3 X* 4.546e261 
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Table B10 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 5.510e-3 2.980e-3 X* Not Listed 
SH500 1.772e-3 8.793e-4 X* Not Listed 
GHCB 2443.914 5469.433 X 1.000 
U10 -1.242 0.378 X 0.631 
WD10 157.191 185.558 X* 1.012 
V850 3.896 0.353 X 0.936 
V700 1.054 -2.986 X 0.989 
V500 -0.779 -4.679 X 0.996 
VWSS700 -0.363 -4.012 X 1.125 
VWSS500 -2.197 -5.705   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.950 285.509 X* 0.783 
PW 32.260 20.686 X* 0.676 
4LI -5.790e-4 4.262 X 0.981 
CAPE 642.869 157.971 X 1.002 
SRH 172.125 95.065 X* 1.010 
SH850 8.907e-3 5.976e-3 X* Not Listed 
SH700 5.721e-3 2.997e-3 X* Not Listed 
SH500 1.858e-3 9.055e-3 X* Not Listed 
GHCB 2197.085 5530.608 X 1.000 
U10 -1.257 0.359 X 0.704 
WD10 155.517 185.707 X 1.008 
V850 3.725 -4.233e-2 X 0.921 
V700 1.472 -2.906 X 0.969 
V500 -0.260 -4.556 X 1.001 
VWSS700 0.134 -3.908 X 1.166 
VWSS500 -1.599 -5.559   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.717 285.450 X* 0.590 
PW 33.282 20.757 X* 0.752 
4LI -1.587 4.250 X* 0.455 
CAPE 652.512 151.769 X 1.000 
SRH 168.428 92.120 X* 1.011 
SH850 9.082e-3 5.946e-3 X 2.258e167 
SH700 5.933e-3 3.015e-3 X* Not Listed 
SH500 1.944e-3 9.317e-4 X* Not Listed 
GHCB 1957.205 5623.083 X 1.000 
U10 -1.272 0.340 X 0.696 
WD10 153.844 185.855 X 1.003 
V850 3.553 -0.438 X 0.834 
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Table B10 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V700 1.890 -2.826 X 1.011 
V500 0.259 -4.434 X 0.988 
VWSS700 0.630 -3.804 X 1.158 
VWSS500 -1.001 -5.412   
 
Table B11. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 10 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.805 22.361 X 1.018 
4LI -0.288 2.712 X 0.940 
SRH 152.341 93.470 X 1.013 
SH850 8.303e-3 6.884e-3 X 0.000 
SH700 4.862e-3 3.154e-3 X 1.973e156 
SH500 1.431e-3 8.502e-4 X 2.759e210 
U10 -0.999 0.279 X 0.716 
V10 1.622 0.217 X 1.299 
WD10 154.474 194.038 X 1.000 
V850 3.047 -0.138 X 0.791 
V700 -1.765 -4.377 X 1.007 
V500 -4.049 -6.961 X 1.130 
UWSS700 8.335 5.711 X 1.061 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.078 22.252 X 0.997 
4LI -0.371 2.861 X 0.925 
SRH 156.659 95.117 X 1.012 
SH850 8.349e-3 6.812e-3 X 0.000 
SH700 4.939e-3 3.152e-3 X 1.093e197 
SH500 1.466e-3 8.479e-4 X 1.299e250 
U10 -1.084 0.180 X 0.703 
V10 1.774 0.455 X 1.331 
WS10 3.552 3.085 X 1.099 
WD10 150.727 193.624 X 0.999 
V850 3.162 -0.117 X 0.766 
V700 -1.667 -4.304 X 1.021 
V500 -3.823 -6.816 X 1.126 
UWSS700 8.155 5.628 X 1.062 
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Table B11 continued. 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.351 22.144 X 0.958 
4LI -0.454 3.009 X 0.913 
CAPE 514.862 252.824 X 1.000 
SRH 160.976 96.765 X 1.010 
SH850 8.394e-3 6.740e-3 X 0.000 
SH700 5.016e-3 3.151e-3 X* 8.679e250 
SH500 1.502e-3 8.456e-3 X 6.807e294 
U10 -1.168 8.054e-2 X 0.713 
V10 1.926 0.694 X 1.284 
WS10 3.593 2.971 X 1.193 
WD10 146.980 193.210 X 0.998 
V850 3.276 -9.541e-2 X 0.781 
V700 -1.568 -4.231 X 1.021 
V500 -3.598 -6.671 X 1.113 
UWSS700 7.975 5.545 X 1.049 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.659 22.102 X 0.801 
4LI -0.699 3.061 X 0.791 
CAPE 514.906 236.564 X 1.000 
SRH 160.545 96.171 X 1.017 
SH850 8.481e-3 6.690e-3 X 0.000 
SH700 5.089e-3 3.170e-3 X* Not Listed 
SH500 1.534e-3 8.554e-4 X 7.514e254 
GHCB 3493.650 5039.725 X* 1.000 
U10 -1.100 0.141 X 0.663 
V10 1.903 0.766 X 1.505 
WS10 3.539 2.935 X 1.476 
WD10 147.458 191.313 X 0.997 
V850 3.300 8.853e-2 X 0.756 
V700 -1.370 -4.041 X 0.981 
V500 -3.355 -6.551 X 1.191 
UWSS700 7.833 5.568 X 1.041 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.966 22.060 X 0.799 
4LI -0.943 3.113 X 0.755 
CAPE 514.950 220.303 X 1.000 
SRH 160.113 95.578 X 1.013 
SH850 8.568e-3 6.639e-3 X 0.000 
SH700 5.162e-3 3.189e-3 X* Not Listed 
SH500 1.567e-3 8.651e-4 X 2.751e255 
378 
Table B11 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 3288.332 5280.160 X* 1.000 
U10 -1.032 0.202 X 0.656 
V10 1.881 0.837 X 1.403 
WS10 3.485 2.899 X 1.487 
WD10 147.936 189.415 X 1.000 
V850 3.323 0.272 X 0.853 
V700 -1.171 -3.851 X 0.929 
V500 -3.112 -6.431 X 1.179 
UWSS700 7.690 5.591 X 1.028 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.273 22.018 X 0.814 
4LI -1.188 3.164 X 0.759 
CAPE 514.994 204.043 X 1.000 
SRH 159.682 94.984 X 1.010 
SH850 8.655e-3 6.588e-3 X 0.000 
SH700 5.235e-3 3.207e-3 X* Not Listed 
SH500 1.600e-3 8.748e-4 X Not Listed 
GHCB 3088.229 5932.332 X* 1.000 
U10 -0.964 0.262 X 0.606 
V10 1.859 0.909 X 1.218 
WS10 3.431 2.863 X 1.354 
WD10 148.413 187.518 X 1.006 
V850 3.347 0.456 X 0.943 
V700 -0.972 -3.661 X 0.945 
V500 -2.869 -6.311 X 1.135 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.875 22.167 X 0.729 
4LI -1.209 3.204 X* 0.692 
CAPE 503.651 197.926 X 1.001 
SRH 156.794 91.536 X 1.009 
SH850 8.724-3 6.571e-3 X 0.000 
SH700 5.377e-3 3.244e-3 X* Not Listed 
SH500 1.670e-3 9.043e-4 X Not Listed 
GHCB 2795.169 5494.885 X* 0.999 
U10 -0.986 0.229 X 0.479 
V10 1.760 0.872 X 1.308 
WS10 3.408 2.830 X 1.571 
WD10 150.698 188.778 X 1.013 
V850 3.332 7.659e-2 X 0.995 
V700 -0.427 -3.531 X 0.953 
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Table B11 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V500 -2.685 -6.056 X 1.125 
VWSS700 -2.187 -4.403   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.477 22.317 X* 0.597 
4LI -1.229 3.243 X* 0.589 
CAPE 492.307 191.808 X 1.002 
SRH 153.906 88.088 X 1.005 
SH850 8.793e-3 6.553e-3 X 0.000 
SH700 5.520e-3 3.280e-3 X* Not Listed 
SH500 1.741e-3 9.337e-4 X Not Listed 
GHCB 2484.401 5307.530 X* 0.999 
U10 -1.008 0.197 X* 0.370 
WS10 3.385 2.797 X 1.566 
WD10 152.983 190.039 X 1.019 
V850 3.317 -0.303 X 1.112 
V700 0.118 -3.402 X 1.376 
V500 -2.501 -5.800 X 1.076 
VWSS700 -1.543 -4.236 X 0.705 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 32.079 22.466 X 0.681 
4LI -1.250 3.282 X* 0.696 
CAPE 480.964 185.690 X 1.001 
SRH 151.018 84.640 X 1.007 
SH850 8.862e-3 6.536e-3 X 0.000 
SH700 5.662e-3 3.316e-3 X* Not Listed 
SH500 1.812e-3 9.631e-4 X Not Listed 
GHCB 2197.677 5369.381 X* 0.999 
U10 -1.030 0.164 X* 0.470 
WS10 3.362 2.764 X 1.440 
WD10 155.268 191.299 X 1.014 
V850 3.303 -0.683 X 0.930 
V700 0.662 -3.272 X 1.683 
V500 -2.317 -5.545 X 0.985 
VWSS700 -0.899 -4.069 X 0.684 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.969 22.730 X* 0.545 
4LI -1.467 2.798 X* 0.601 
CAPE 548.583 241.787 X 1.001 
SRH 143.265 80.355 X 1.004 
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Table B11 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 8.853e-3 6.525e-3 X 4.073e132 
SH700 5.568e-3 3.346e-3 X* Not Listed 
SH500 1.778e-3 9.912e-4 X Not Listed 
GHCB 2144.259 4913.206 X* 0.999 
U10 -0.928 0.356 X 0.342 
WS10 3.550 2.992 X 1.847 
WD10 158.831 197.257 X 1.020 
V850 2.888 -0.737 X 0.920 
V700 0.517 -3.130 X 1.715 
V500 -2.356 -5.326 X 1.053 
UWSS700 8.064 6.038 X 1.057 
VWSS700 -1.119 -3.913 X 0.638 
 
Table B12. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 11 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.124 20.413 X 1.001 
4LI -0.166 2.756 X 0.942 
SRH 185.564 97.519 X 1.005 
SH700 4.442e-3 2.792e-3 X 1.632e101 
SH500 1.339e-3 8.033e-4 X 9.672e86 
V10 2.148 0.629 X 1.019 
WS10 4.146 3.064 X 1.631 
V850 4.878 -1.264e-2 X 1.021 
WS850 9.551 6.054 X 1.049 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.620 20.268 X 1.002 
4LI -0.356 2.936 X 0.930 
SRH 190.945 96.754 X 1.006 
SH700 4.577e-3 2.792e-3 X 6.598e85 
SH500 1.401e-3 7.921e-4 X 7.361e132 
WS10 4.138 3.085 X 1.247 
V850 4.817 4.327e-3 X 1.002 
WS850 9.747 5.967 X 1.106 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.832 20.287 X 0.967 
4LI -0.573 2.976 X 0.923 
SRH 190.042 97.396 X 1.007 
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Table B12 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 7.809e-3 6.182e-3 X 0.170 
SH700 4.600e-3 2.838e-3 X 1.196e78 
SH500 1.429e-3 7.926e-4 X 8.684e249 
GHCB 3586.513 6179.633 X 1.000 
WS10 4.108 3.094 X 1.882 
V850 4.604 1.088e-2 X 1.034 
WS850 9.736 5.997 X 1.017 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.043 20.306 X 0.934 
4LI -0.790 3.016 X 0.863 
SRH 189.139 98.038 X 1.006 
SH850 7.887e-3 6.140e-3 X 0.163 
SH700 4.623e-3 2.885e-3 X 9.302e26 
SH500 1.457e-3 7.932e-4 X Not Listed 
GHCB 3374.653 6608.098 X* 0.999 
WS10 4.078 3.103 X 2.489 
V850 4.392 1.743e-2 X 1.086 
WS850 9.725 6.027 X 0.983 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.255 20.325 X 0.995 
4LI -1.007 3.055 X 0.807 
SRH 188.236 98.681 X 1.005 
SH850 7.965e-3 6.098e-3 X 0.000 
SH700 4.646e-3 2.931e-3 X 5.010e41 
SH500 1.484e-3 7.938e-4 X Not Listed 
GHCB 3130.998 7035.720 X* 0.999 
WS10 4.048 3.112 X 2.460 
V850 4.179 2.398e-2 X 1.133 
WS850 9.713 6.057 X 0.951 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.802 20.508 X 0.753 
4LI -1.000 3.024 X 0.766 
SRH 180.729 98.588 X 1.002 
SH850 8.129e-3 6.133e-3 X 4.069e106 
SH700 4.800e-3 2.955e-3 X 1.335e206 
SH500 1.515e-3 8.086e-4 X Not Listed 
GHCB 2930.714 6955.123 X* 0.999 
WS10 4.021 3.059 X 3.092 
V850 4.036 -0.313 X 1.213 
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Table B12 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS850 9.912 6.197 X 1.005 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.350 20.691 X 0.586 
4LI -0.994 2.993 X 0.779 
SRH 173.221 98.496 X 0.995 
SH850 8.294e-3 6.168e-3 X Not Listed 
SH700 4.955e-3 2.788e-3 X Not Listed 
SH500 1.545e-3 8.233e-4 X Not Listed 
GHCB 2849.073 6904.366 X 0.999 
WS10 3.994 3.005 X 2.461 
V850 3.892 -0.650 X 1.261 
WS850 10.111 6.337 X 1.147 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.897 20.874 X* 0.362 
4LI -0.987 2.962 X 0.777 
SRH 165.714 98.403 X 0.987 
SH850 8.458e-3 6.202e-3 X Not Listed 
SH700 5.109e-3 3.003e-3 X Not Listed 
SH500 1.575e-3 8.381e-4 X* Not Listed 
GHCB 2807.604 7118.517 X* 0.998 
WS10 3.967 2.951 X 1.720 
V850 3.749 -0.987 X 1.052 
WS850 10.311 6.477 X 1.406 
V700 0.650 -3.027 X 1.529 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.024 21.283 X* 0.587 
4LI -1.128 2.527 X 0.905 
SRH 154.069 90.369 X 0.993 
SH850 8.479e-3 6.198e-3 X Not Listed 
SH700 5.103e-3 3.088e-3 X Not Listed 
SH500 1.565e-3 8.664e-4 X Not Listed 
GHCB 2767.957 6518.351 X* 0.999 
WS10 4.270 3.087 X 2.395 
V850 3.241 -0.920 X 1.130 
WS850 9.959 6.648 X 1.040 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.151 21.693 X* 0.644 
4LI -1.269 2.093 X 0.934 
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Table B12 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 142.424 82.334 X 0.998 
SH850 8.500e-3 6.193e-3 X Not Listed 
SH700 5.098e-3 3.174e-3 X Not Listed 
SH500 1.546e-3 8.947e-4 X Not Listed 
GHCB 2759.962 5894.731 X* 0.999 
WS10 4.573 3.223 X 2.110 
WS850 9.606 6.819 X 0.937 
 
Table B13. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 12 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 286.925 284.524 X 0.900 
PW 24.220 18.766 X 0.863 
4LI 0.892 4.534 X* 0.809 
SRH 160.448 95.655 X 1.003 
SH850 7.163e-3 5.608e-3 X 3.495e46 
SH700 4.069e-3 2.643e-3 X* 1.370e262 
SH500 1.270e-3 7.401e-4 X* Not Listed 
GHCB 3286.988 5609.774 X 1.000 
U10 -0.837 0.111 X 0.921 
V10 1.983 0.441 X 1.295 
WS10 3.884 3.286 X 0.878 
WD10 159.829 186.835 X 0.997 
V850 3.170 -0.791 X 0.977 
V700 -0.683 -3.732 X 0.975 
V500 -1.746 -5.755 X 1.062 
UWSS700 7.971 6.143 X 0.992 
VWSS500 -3.729 -6.196   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 286.866 284.453 X 0.879 
PW 24.511 18.651 X 0.862 
4LI 0.758 4.645 X* 0.748 
SRH 156.063 92.728 X 1.003 
SH850 7.194e-3 5.571e-3 X 4.103e10 
SH700 4.128e-3 2.610e-3 X* 1.451e279 
SH500 1.318e-3 7.417e-4 X* Not Listed 
GHCB 3334.362 5660.523 X 1.000 
U10 -0.694 0.183 X 0.943 
V10 1.947 0.515 X 1.382 
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Table B13 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS10 3.819 3.234 X 0.796 
WD10 162.515 188.220 X 0.998 
V850 3.125 -0.742 X 0.994 
WS850 8.431 6.992 X 1.022 
V700 -0.473 -3.632 X 1.004 
V500 -1.335 -5.478 X 0.942 
VWSS700 -2.420 -4.147   
VWSS500 -3.311 -5.994 X 1.128 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 286.807 284.382 X* 0.831 
PW 24.802 18.534 X 0.929 
4LI 0.624 4.756 X* 0.652 
CAPE 345.847 174.806 X 0.999 
SRH 151.677 89.801 X 1.004 
SH850 7.225e-3 5.535e-3 X 0.000 
SH700 4.187e-3 2.578e-3 X* 3.506e263 
SH500 1.367e-3 7.433e-4 X* Not Listed 
GHCB 3364.391 5609.356 X 1.000 
U10 -0.551 0.255 X 0.935 
V10 1.911 0.590 X 1.255 
WS10 3.753 3.181 X 0.738 
WD10 165.202 189.605 X 0.999 
V850 3.080 -0.693 X 1.000 
WS850 8.439 6.910 X 1.042 
V700 -0.264 -3.531 X 1.034 
V500 -0.924 -5.202 X 1.015 
VWSS700 -2.175 -4.121   
VWSS500 -2.834 -5.792   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 286.749 284.311 X* 0.828 
PW 25.093 18.418 X 0.935 
4LI 0.490 4.866 X* 0.626 
CAPE 343.300 167.653 X 0.999 
SRH 147.291 86.873 X 1.005 
SH850 7.256e-3 5.499e-3 X 0.000 
SH700 4.247e-3 2.546e-3 X* 9.540e245 
SH500 1.416e-3 7.450e-4 X* Not Listed 
GHCB 3578.798 5555.071 X 1.000 
U10 -0.407 0.326 X 0.934 
V10 1.874 0.664 X 1.221 
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Table B13 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS10 3.687 3.129 X 0.709 
V850 3.035 -0.644 X 0.988 
WS850 8.447 6.828 X 1.031 
V700 -5.454e-2 -3.431 X 1.038 
V500 -0.512 -4.926 X 1.012 
VWSS700 -1.929 -4.095   
VWSS500 -2.387 -5.589   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 286.613 284.146 X* 0.790 
PW 25.612 18.258 X 0.988 
4LI 0.361 4.966 X* 0.566 
CAPE 340.173 165.777 X 0.999 
SRH 143.887 83.073 X 1.005 
SH850 7.314e-3 5.460e-3 X 0.000 
SH700 4.392e-3 2.493e-3 X 1.680e266 
SH500 1.474e-3 7.455e-4 X* Not Listed 
GHCB 3427.167 5511.001 X 1.000 
U10 -0.431 0.292 X 0.993 
V10 1.711 0.630 X 1.150 
WS10 3.644 3.088 X 0.599 
V850 3.019 -0.734 X 1.046 
WS850 8.555 6.934 X 1.067 
V700 0.412 -3.479 X 1.029 
V500 -3.316e-2 -4.756 X 1.008 
VWSS700 -1.299 -4.109   
VWSS500 -1.744 -5.386   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 286.477 283.981 X* 0.789 
PW 26.131 18.098 X 1.031 
4LI 0.232 5.065 X* 0.556 
CAPE 337.047 163.902 X* 0.998 
SRH 140.483 79.273 X 1.005 
SH850 7.373e-3 5.421e-3 X 0.000 
SH700 4.538e-3 2.440e-3 X* 5.925e305 
SH500 1.533e-3 7.460e-4 X* Not Listed 
GHCB 3237.623 5571.466 X 1.000 
U10 -0.455 0.258 X 1.004 
V10 1.547 0.596 X 1.127 
WS10 3.601 3.048 X 0.596 
V850 3.003 -0.825 X 1.105 
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Table B13 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS850 8.662 7.041 X 1.073 
V700 0.878 -3.527 X 0.961 
V500 0.446 -4.586 X 1.042 
VWSS700 -0.669 -4.123   
VWSS500 -1.101 -5.182   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 286.341 283.816 X* 0.808 
PW 26.650 17.938 X 1.077 
4LI 0.103 5.164 X* 0.576 
CAPE 333.921 162.026 X* 0.998 
SRH 137.079 75.473 X 1.004 
SH850 7.431e-3 5.382e-3 X* 0.000 
SH700 4.684e-3 2.387e-3 X* 9.701e302 
SH500 1.591e-3 7.465e-4 X* Not Listed 
GHCB 3063.402 5672.580 X 1.000 
U10 -0.479 0.224 X 0.937 
V10 1.383 0.563 X 1.116 
WS10 3.558 3.007 X 0.665 
V850 2.987 -0.915 X 1.130 
WS850 8.769 7.147 X 1.070 
V700 1.345 -3.575 X 0.918 
V500 0.925 -4.416 X 1.068 
VWSS700 -3.857e-2 -4.138   
VWSS500 -0.458 -4.979   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 286.230 283.793 X 0.804 
PW 27.085 18.090 X 1.065 
4LI -0.184 4.790 X* 0.544 
CAPE 386.246 196.392 X* 0.998 
SRH 132.273 71.141 X 1.006 
SH850 7.508e-3 5.343e-3 X 0.000 
SH700 4.751e-3 2.418e-3 X* Not Listed 
SH500 1.637e-3 7.629e-4 X* Not Listed 
GHCB 2654.603 5412.203 X* 1.000 
U10 -0.403 0.381 X 1.071 
WS10 3.780 3.188 X 0.602 
V850 2.609 -0.940 X 1.236 
WS850 8.732 7.110 X 1.152 
V700 1.503 -3.397 X 0.851 
WD700 242.160 264.124 X 0.993 
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Table B13 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V500 1.037 -4.198 X 1.076 
VWSS700 0.200 -3.944 X 1.010 
VWSS500 -0.266 -4.746   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 286.119 283.770 X 0.796 
PW 27.520 18.243 X 0.992 
4LI -0.471 4.416 X* 0.550 
CAPE 438.572 230.758 X* 0.998 
SRH 127.467 66.809 X 1.004 
SH850 7.584e-3 5.303e-3 X 0.000 
SH700 4.818e-3 2.448e-3 X* Not Listed 
SH500 1.683e-3 7.792e-4 X* Not Listed 
GHCB 2269.533 5117.911 X* 0.999 
U10 -0.326 0.537 X 1.079 
WS10 4.002 3.368 X 0.765 
V850 2.231 -0.965 X 1.163 
WS850 8.694 7.073 X 1.158 
V700 1.661 -3.219 X 0.950 
WD700 239.942 262.709 X 1.001 
V500 1.148 -3.981 X 0.973 
WD500 251.243 273.013 X 0.988 
VWSS700 0.438 -3.751 X 1.048 
VWSS500 -7.464e-2 -4.514   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 286.008 283.747 X* 0.717 
PW 27.955 18.396 X 0.962 
4LI -0.758 4.041 X* 0.553 
CAPE 490.897 265.124 X* 0.998 
SRH 122.661 62.476 X 1.003 
SH850 7.660e-3 5.264e-3 X 0.000 
SH700 4.885e-3 2.479e-3 X* Not Listed 
SH500 1.728e-3 7.955e-4 X* Not Listed 
GHCB 1894.548 4845.808 X 1.000 
U10 -0.249 0.694 X 1.013 
WS10 4.225 3.549 X 0.970 
V850 1.853 -0.990 X 0.984 
WS850 8.657 7.036 X 1.117 
V700 1.819 -3.040 X 1.200 
WD700 237.725 261.294 X 1.003 
V500 1.260 -3.763 X 0.906 
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Table B13 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD500 250.560 276.193 X* 0.985 
VWSS700 0.676 -3.558 X 0.978 
VWSS500 0.117 -4.280   
 
Table B14. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 13 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.519 19.924 X 1.034 
4LI 0.392 4.178 X 0.859 
CAPE 436.316 176.731 X 1.000 
SRH 122.024 85.290 X 1.006 
SH850 7.984e-3 5.976e-3 X 0.000 
SH700 4.499e-3 3.003e-3 X* Not Listed 
SH500 1.363e-3 9.646e-4 X 0.000 
GHCB 3201.716 5395.225 X* 1.000 
V10 1.849 0.795 X 1.082 
V850 2.296 -0.924 X 1.017 
V700 -1.221 -3.997 X 1.067 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.556 19.860 X 0.996 
4LI 0.307 4.293 X 0.871 
CAPE 432.105 160.571 X 1.000 
SRH 118.426 83.169 X 1.005 
SH850 8.008e-3 5.912e-3 X 0.000 
SH700 4.499e-3 2.991e-3 X* Not Listed 
SH500 1.372e-3 9.776e-4 X 0.000 
GHCB 3171.701 5517.306 X* 1.000 
V10 1.790 0.836 X 1.134 
V850 2.103 -0.901 X 0.996 
V700 -1.168 -3.921 X 0.991 
V500 -1.689 -5.080 X 1.063 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.594 19.797 X 0.965 
4LI 0.221 4.407 X 0.881 
CAPE 427.895 144.410 X 1.000 
SRH 114.828 81.047 X 1.005 
SH850 8.032e-3 5.848e-3 X 0.000 
SH700 4.500e-3 2.979e-3 X* 3.825e293 
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Table B14 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.382e-3 9.905e-4 X 0.000 
GHCB 3101.270 5672.353 X* 1.000 
V850 1.909 -0.878 X 1.004 
V700 -1.115 -3.844 X 0.989 
V500 -1.595 -5.038 X 1.081 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.683 19.746 X 0.907 
4LI 0.144 4.471 X 0.885 
CAPE 441.894 138.480 X 1.000 
SRH 110.812 75.809 X 1.009 
SH850 8.074e-3 5.828e-3 X 4.359e22 
SH700 4.546e-3 2.999e-3 X 3.100e302 
SH500 1.347e-3 9.636e-4 X 0.001 
GHCB 2866.013 5810.692 X* 1.000 
V850 1.963 -0.758 X 0.900 
V700 -0.697 -3.677 X 1.293 
V500 -1.512 -4.794 X 1.082 
VWSS700 -2.366 -4.477 X 0.799 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.773 19.696 X 0.868 
4LI 6.768e-2 4.535 X 0.862 
CAPE 455.894 132.549 X 1.000 
SRH 106.797 70.570 X 1.010 
SH850 8.116e-3 5.807e-3 X 4.020e65 
SH700 4.592e-3 3.019e-3 X 8.530e278 
SH500 1.311e-3 9.367e-4 X 5.816e119 
GHCB 2607.584 5877.856 X* 1.000 
V10 1.605 0.724 X 1.261 
V850 2.016 -0.638 X 0.884 
V700 -0.279 -3.509 X 1.056 
V500 -1.429 -4.549 X 1.076 
VWSS700 -1.884 -4.232   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.862 19.646 X 0.891 
4LI -9.110e-3 4.599 X 0.836 
CAPE 469.894 126.618 X 1.000 
SRH 102.781 65.332 X 1.009 
SH850 8.158e-3 5.787e-3 X 1.103e32 
SH700 4.638e-3 3.040e-3 X 1.560e201 
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Table B14 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.276e-3 9.098e-4 X 3.389e214 
GHCB 2489.065 6022.435 X* 1.000 
V10 1.542 0.647 X 1.153 
V850 2.070 -0.518 X 0.895 
V700 0.139 -3.341 X 1.133 
VWSS700 -1.402 -3.988   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.176 19.760 X 0.850 
4LI -0.322 4.192 X 0.829 
CAPE 535.353 186.354 X 1.000 
SRH 99.472 64.372 X 1.010 
SH850 8.141e-3 5.760e-3 X 8.125e32 
SH700 4.705e-3 3.060e-3 X 4.518e286 
SH500 1.314e-3 9.042e-4 X Not Listed 
GHCB 2097.76 5504.958 X* 0.999 
V10 1.479 0.557 X 1.232 
V850 1.656 -0.799 X 0.859 
V700 7.703e-2 -3.333 X 1.152 
VWSS700 -1.402 -3.889   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.490 19.875 X 0.777 
4LI -0.635 3.785 X 0.769 
CAPE 600.812 246.089 X 1.000 
SRH 96.163 63.412 X 1.012 
SH850 8.123e-3 5.732e-3 X 6.244e38 
SH700 4.772e-3 3.081e-3 X* Not Listed 
SH500 1.352e-3 8.987e-4 X* Not Listed 
GHCB 1813.923 5014.885 X* 0.999 
V850 1.242 -1.079 X 0.811 
V700 1.461e-2 -3.324 X 1.589 
VWSS700 -1.402 -3.791 X 0.745 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.804 19.989 X 0.777 
4LI -0.947 3.379 X 0.795 
CAPE 666.272 305.825 X 1.000 
SRH 92.854 62.453 X* 1.014 
SH850 8.106e-3 5.705e-3 X 4.838e66 
SH700 4.839e-3 3.101e-3 X* Not Listed 
SH500 1.389e-3 8.931e-4 X* Not Listed 
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Table B14 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 1521.818 4562.871 X* 0.999 
V850 0.828 -1.360 X 0.777 
V700 -4.781e-2 -3.316 X 1.494 
VWSS700 -1.402 -3.692 X 0.829 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.966 20.340 X 0.714 
4LI -1.128 3.036 X 0.797 
CAPE 745.815 362.069 X 1.000 
SRH 90.091 61.550 X 1.011 
SH850 8.171e-3 5.862e-3 X 1.689e49 
SH700 4.828e-3 3.145e-3 X* Not Listed 
SH500 1.410e-3 9.051e-4 X* Not Listed 
GHCB 1646.991 4409.106 X* 0.999 
V700 -9.217e-2 -3.194 X 1.064 
VWSS700 -1.453 -3.658 X 0.988 
 
Table B15. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 14 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 431.835 519.205 X 0.996 
4LI 0.768 4.251 X 0.920 
SRH 132.018 83.294 X 1.007 
SH700 4.229e-3 2.907e-3 X 1.492e15 
SH500 1.326e-3 8.385e-4 X 1.130e242 
V850 1.897 -1.239 X 0.952 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 432.029 519.204 X 0.997 
4LI 0.582 4.364 X 0.898 
SRH 128.056 78.196 X 1.006 
SH700 4.259e-3 2.861e-3 X 850.455 
SH500 1.348e-3 8.385e-4 X 6.576e206 
V850 1.981 -1.467 X 0.950 
WD850 227.480 264.566 X 0.995 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 432.102 519.197 X 0.997 
4LI 0.461 4.546 X 0.887 
SRH 124.091 75.646 X 1.004 
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Table B15 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.298e-3 2.869e-3 X 1.050 
SH500 1.298e-3 8.206e-4 X 3.963e155 
V850 1.983 -1.292 X 0.989 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 432.176 519.191 X 0.997 
4LI 0.340 4.729 X 0.859 
SRH 120.126 73.096 X 1.004 
SH700 4.337e-3 2.877e-3 X 0.000 
SH500 1.248e-3 8.027e-4 X 3.023e78 
V850 1.986 -1.116 X 1.003 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 432.250 519.184 X 0.998 
4LI 0.220 4.911 X* 0.688 
SH850 7.027e-3 5.476e-3 X* 0.000 
SH700 4.376e-3 2.885e-3 X 2.525e81 
SH500 1.198e-3 7.848e-4 X 4.223e12 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 432.231 519.054 X 0.997 
PW 23.744 18.756 X 0.903 
4LI -0.249 4.476 X* 0.584 
SH850 7.084e-3 5.449e-3 X 0.000 
SH700 4.416e-3 2.877e-3 X 2.070e226 
SH500 1.214e-3 7.946e-4 X 0.000 
GHCB 3456.767 5528.007 X* 1.000 
V850 1.809 -1.369 X 1.126 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 432.213 518.925 X 0.996 
PW 24.051 18.889 X 0.790 
4LI -0.717 4.041 X* 0.577 
SH850 7.142e-3 5.422e-3 X 0.000 
SH700 4.456e-3 2.870e-3 X Not Listed 
SH500 1.231e-3 8.043e-4 X 5.307e51 
GHCB 2862.063 5502.758 X* 0.999 
V850 1.631 -1.797 X 1.190 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 432.194 518.795 X 0.995 
PW 24.357 19.022 X 0.774 
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Table B15 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.185 3.607 X* 0.598 
SH850 7.199e-3 5.396e-3 X 0.000 
SH700 4.496e-3 2.863e-3 X Not Listed 
SH500 1.247e-3 8.141e-4 X 5.763e176 
GHCB 2315.373 5890.246 X* 0.999 
V850 1.453 -2.224 X 1.178 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 432.216 518.477 X 0.994 
PW 24.792 19.343 X 0.738 
4LI -1.490 3.221 X 0.629 
SH850 7.410e-3 5.546e-3 X 0.000 
SH700 4.509e-3 2.875e-3 X Not Listed 
SH500 1.290e-3 8.309e-4 X 7.833e242 
GHCB 2261.465 5505.943 X* 0.999 
V850 1.336 -1.649 X 1.181 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 432.238 518.159 X 0.994 
PW 25.227 19.663 X 0.770 
4LI -1.795 2.836 X* 0.558 
SRH 100.549 64.974 X 1.009 
SH850 7.621e-3 5.696e-3 X 0.000 
SH700 4.521e-3 2.888e-3 X* Not Listed 
SH500 1.332e-3 8.478e-4 X 1.651e81 
GHCB 2254.034 5213.428 X* 0.999 
 
Table B16. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 15 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.094 19.902 X 0.912 
4LI 0.957 4.043 X* 0.841 
SRH 134.867 92.729 X 1.000 
SH850 7.000e-3 5.919e-3 X 0.000 
SH700 3.961e-3 2.900e-3 X 3.964e123 
SH500 1.330e-3 8.727e-4 X 3.174e305 
U10 -0.147 0.610 X 0.852 
V850 2.278 -0.470 X 0.917 
V700 -0.563 -3.411 X 1.184 
V500 -0.703 -3.894 X 1.011 
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Table B16 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS700 -2.269 -4.239 X 0.880 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.291 19.777 X 0.924 
4LI 0.909 4.188 X* 0.815 
SRH 133.468 87.614 X 1.001 
SH850 7.008e-3 5.896e-3 X 0.000 
SH700 4.024e-3 2.874e-3 X 4.606e136 
SH500 1.349e-3 8.490e-4 X 8.779e307 
U10 -0.127 0.579 X 0.884 
V850 2.362 -0.764 X 0.963 
V700 -1.289e-2 -3.341 X 1.112 
V500 -0.139 -3.765 X 0.966 
VWSS700 -1.581 -4.137 X 0.923 
VWSS500 -1.757 -4.561 X 1.058 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.488 19.652 X 0.904 
4LI 0.861 4.332 X* 0.814 
SRH 132.068 82.499 X 1.000 
SH850 7.016e-3 5.872e-3 X 0.000 
SH700 4.088e-3 2.848e-3 X 2.680e144 
SH500 1.367e-3 8.253e-4 X Not Listed 
GHCB 4056.911 5643.398 X 1.000 
V850 2.446 -1.059 X 1.081 
V700 0.537 -3.271 X 0.946 
V500 0.425 -3.635 X 0.980 
UWSS700 7.593 5.856 X 1.058 
VWSS700 -0.893 -4.036 X 1.070 
VWSS500 -1.005 -4.400   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.685 19.526 X 0.890 
4LI 0.812 4.477 X* 0.816 
SRH 130.668 77.384 X 1.001 
SH850 7.025e-3 5.848e-3 X 0.000 
SH700 4.151e-3 2.822e-3 X 3.493e152 
SH500 1.385e-3 8.016e-4 X Not Listed 
GHCB 3866.088 5781.187 X 1.000 
V850 2.530 -1.354 X 1.101 
V700 1.088 -3.202 X 0.877 
V500 0.990 -3.506 X 0.992 
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Table B16 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 7.720 5.842 X 1.046 
VWSS700 -0.205 -3.935 X 1.140 
VWSS500 -0.304 -4.239   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.085 19.676 X 0.862 
4LI 0.408 4.058 X* 0.800 
SRH 127.847 72.870 X 1.003 
SH850 7.061e-3 5.829e-3 X 0.000 
SH700 4.222e-3 2.846e-3 X 3.716e194 
SH500 1.444e-3 8.089e-4 X* Not Listed 
GHCB 3434.145 5353.551 X* 1.000 
V850 2.337 -1.316 X 1.064 
V700 1.108 -2.980 X 0.913 
V500 1.095 -3.377 X 1.002 
UWSS700 7.787 5.807 X 1.024 
VWSS700 -0.163 -3.679 X 1.094 
VWSS500 -0.176 -4.075   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.484 19.826 X 0.861 
4LI 3.175e-3 3.638 X* 0.768 
SRH 125.025 68.356 X 1.005 
SH850 7.097e-3 5.811e-3 X 0.000 
SH700 4.292e-3 2.869e-3 X 2.210e187 
SH500 1.502e-3 8.161e-4 X* Not Listed 
GHCB 2985.682 4972.904 X* 1.000 
U10 7.936e-2 0.918 X 0.927 
V850 2.143 -1.279 X 1.028 
V700 1.128 -2.759 X 0.926 
V500 1.201 -3.247 X 0.010 
UWSS700 7.855 5.772 X 1.004 
VWSS700 -0.122 -3.422 X 1.083 
VWSS500 -4.853e-2 -3.911   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.884 19.976 X 0.868 
4LI -0.401 3.218 X* 0.753 
SRH 122.204 63.841 X 1.008 
SH850 7.133e-3 5.792e-3 X 0.000 
SH700 4.362e-3 2.893e-3 X 6.293e175 
SH500 1.561e-3 8.234e-4 X* Not Listed 
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Table B16 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 2531.687 4558.338 X 1.000 
U10 0.163 1.118 X 0.969 
V850 1.950 -1.241 X 1.033 
V700 1.148 -2.538 X 0.847 
V500 1.307 -3.118 X 1.042 
UWSS700 7.923 5.736 X 0.996 
VWSS700 -7.980e-2 -3.166 X 1.156 
VWSS500 7.901e-2 -3.746   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.258 20.215 X 0.886 
4LI -0.678 2.953 X* 0.734 
SRH 119.065 61.963 X 1.010 
SH850 7.270e-3 5.902e-3 X 0.000 
SH700 4.402e-3 2.893e-3 X 1.454e243 
SH500 1.575e-3 8.375e-4 X* Not Listed 
GHCB 2302.655 4324.978 X 1.000 
U10 0.167 1.144 X 1.030 
V850 2.091 -0.831 X 1.117 
V700 1.334 -2.338 X 0.733 
V500 1.282 -3.065 X 1.062 
UWSS700 7.712 5.639 X 0.981 
VWSS700 0.123 -2.978 X 1.299 
VWSS500 7.108e-2 -3.705   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.632 20.454 X 0.871 
4LI -0.954 2.687 X* 0.715 
SRH 115.927 60.084 X 1.009 
SH850 7.408e-3 6.012e-3 X 0.000 
SH700 4.442e-3 2.893e-3 X* Not Listed 
SH500 1.589e-3 8.516e-4 X* Not Listed 
GHCB 2088.997 4117.933 X 1.000 
U10 0.171 1.170 X 1.099 
V850 2.232 -0.421 X 1.253 
V700 1.520 -2.138 X 0.639 
V500 1.258 -3.012 X 1.051 
UWSS700 7.502 5.541 X 0.973 
VWSS700 0.325 -2.790 X* 1.497 
VWSS500 6.315e-2 -3.664   
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Table B16 continued. 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.006 20.693 X* 0.825 
4LI -1.230 2.421 X* 0.726 
SRH 112.788 58.206 X 1.004 
SH850 7.546e-3 6.121e-3 X 0.000 
SH700 4.482e-3 2.893e-3 X* Not Listed 
SH500 1.603e-3 8.657e-4 X* Not Listed 
GHCB 1862.066 4176.086 X* 1.000 
U10 0.175 1.196 X 1.008 
V850 2.374 -1.039e-2 X 1.219 
WS850 7.869 6.549 X 1.122 
V700 1.705 -1.939 X 0.672 
V500 1.234 -2.959 X 1.025 
UWSS700 7.291 5.444 X 0.974 
VWSS700 0.527 -2.603 X* 1.484 
VWSS500 5.228e-2 -3.623   
 
Table B17. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 16 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.998 22.069 X 1.001 
4LI -0.636 3.165 X* 0.765 
CAPE 564.810 275.793 X 0.999 
SH850 8.183e-3 6.747e-3 X 0.000 
SH700 4.732e-3 3.358e-3 X* 2.283e265 
SH500 1.410e-3 9.458e-4 X 0.000 
GHCB 3519.791 5826.661 X 1.000 
V700 -0.590 -2.701 X 1.025 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.081 21.709 X 0.989 
4LI -0.633 3.370 X* 0.765 
CAPE 545.593 268.362 X 0.999 
SH850 8.245e-3 6.655e-3 X 0.000 
SH700 4.748e-3 3.242e-3 X* 6.025e296 
SH500 1.371e-3 9.299e-4 X 0.000 
GHCB 3198.705 5775.983 X 1.000 
V700 -0.142 -2.619 X 1.021 
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Table B17 continued. 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.165 21.349 X 0.963 
4LI -0.629 3.575 X* 0.791 
CAPE 526.376 260.932 X 0.999 
SH850 8.306e-3 6.563e-3 X 0.000 
SH700 4.765e-3 3.127e-3 X* 1.733e304 
SH500 1.331e-3 9.140e-4 X 0.000 
GHCB 3068.459 5821.964 X 1.000 
V700 0.306 -2.538 X 1.041 
V500 -8.036e-2 -3.091 X 1.018 
VWSS700 -1.315 -3.345 X 0.954 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.475 21.338 X 0.910 
4LI -1.029 3.115 X 0.811 
CAPE 609.276 327.076 X 1.000 
SH850 8.313e-3 6.489e-3 X 0.000 
SH700 4.812e-3 3.100e-3 X* Not Listed 
SH500 1.376e-3 9.190e-4 X 0.000 
GHCB 2725.455 5754.176 X* 1.000 
V700 0.210 -2.582 X 1.053 
V500 -0.115 -3.048 X 0.996 
VWSS700 -1.262 -3.370 X 0.938 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.785 21.327 X 0.870 
4LI -1.429 2.655 X 0.806 
CAPE 692.176 393.220 X 1.000 
SH850 8.320e-3 6.414e-3 X 0.000 
SH700 4.860e-3 3.073e-3 X* Not Listed 
SH500 1.421e-3 9.241e-4 X 0.000 
GHCB 2380.586 5402.900 X* 1.000 
V700 0.113 -2.626 X 1.049 
V500 -0.150 -3.005 X 0.948 
VWSS700 -1.209 -3.396 X 0.988 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.096 21.316 X 0.901 
4LI -1.829 2.195 X 0.794 
CAPE 775.076 459.364 X 0.999 
SH850 8.326e-3 6.339e-3 X 0.000 
SH700 4.908e-3 3.045e-3 X* Not Listed 
SH500 1.466e-3 9.291e-4 X 2.743e51 
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Table B17 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 2109.319 5444.028 X* 1.000 
V700 1.715e-2 -2.670 X 1.024 
V500 -0.185 -2.962 X 0.939 
VWSS700 -1.157 -3.421 X 1.022 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.438 21.668 X 0.936 
4LI -2.107 1.883 X* 0.700 
CAPE 848.328 520.956 X 0.999 
SH850 8.400e-3 6.547e-3 X 0.000 
SH700 4.934e-3 3.079e-3 X* Not Listed 
SH500 1.505e-3 9.501e-4 X 5.044e50 
GHCB 2024.129 4953.972 X* 1.000 
V700 8.621e-2 -2.533 X 0.989 
VWSS700 -1.152 -3.229 X 0.985 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.781 22.020 X 0.961 
4LI -2.384 1.570 X* 0.619 
CAPE 921.581 582.549 X 0.999 
SH850 8.475e-3 6.754e-3 X* 0.000 
SH700 4.961e-3 3.113e-3 X* Not Listed 
SH500 1.543e-3 9.711e-4 X 1.318e76 
GHCB 1919.152 4689.093 X* 0.999 
V700 0.155 -2.396 X 1.004 
VWSS700 -1.148 -3.038 X 0.982 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.124 22.373 X 0.948 
4LI -2.662 1.258 X* 0.720 
SH850 8.549e-3 6.962e-3 X* 0.000 
SH700 4.987e-3 3.147e-3 X* Not Listed 
SH500 1.582e-3 9.920e-4 X 9.859e81 
GHCB 1890.063 4300.921 X* 1.000 
V700 0.224 -2.260 X 1.006 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.259 22.847 X 1.012 
4LI -2.805 1.061 X* 0.600 
CAPE 1035.294 656.560 X 0.999 
SH850 8.694e-3 7.151e-3 X* 0.000 
SH700 4.997e-3 3.242e-3 X* Not Listed 
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Table B17 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.562e-3 1.023e-3 X 0.000 
GHCB 1910.277 4304.716 X* 0.999 
V700 0.205 -2.214 X 1.010 
VWSS700 -1.225 -3.021 X 0.975 
 
Table B18. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 17 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.130 20.898 X 0.985 
4LI -6.528e-2 3.548 X* 0.656 
SH850 7.686e-3 6.304e-3 X 0.000 
SH700 4.743e-3 3.148e-3 X 4.690e249 
SH500 1.271e-3 8.970e-4 X 1.690e26 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.148 20.759 X 0.988 
4LI -8.925e-2 3.619 X* 0.631 
SH850 7.696e-3 6.277e-3 X 0.000 
SH700 4.774e-3 3.106e-3 X 2.466e228 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.513 286.915 X 0.857 
PW 26.348 20.867 X 0.972 
4LI -0.485 3.195 X* 0.528 
SH850 7.702e-3 6.256e-3 X 0.000 
SH700 4.790e-3 3.069e-3 X* Not Listed 
SH500 1.239e-3 8.997e-4 X 1.598e24 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.539 286.862 X 0.865 
PW 26.549 20.975 X 0.925 
4LI -0.880 2.771 X* 0.561 
SH850 7.709e-3 6.236e-3 X 0.000 
SH700 4.805e-3 3.032e-3 X* Not Listed 
SH500 1.260e-3 9.112e-4 X 3.294e44 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.565 286.810 X 0.884 
PW 26.749 21.083 X 0.886 
4LI -1.275 2.347 X* 0.628 
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Table B18 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 7.715e-3 6.216e-3 X 0.000 
SH700 4.820e-3 2.996e-3 X* Not Listed 
SH500 1.281e-3 9.227e-4 X 9.738e53 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.770 287.077 X* 0.842 
PW 27.045 21.376 X 0.878 
4LI -1.641 2.026 X* 0.472 
CAPE 670.558 352.396 X 0.999 
SH850 7.931e-3 6.357e-3 X 0.000 
SH700 4.814e-3 2.997e-3 X* 5.335e15 
SH500 1.294e-3 9.395e-3 X 5.253e21 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.975 287.344 X 0.850 
PW 27.342 21.668 X 0.782 
4LI -2.006 1.704 X* 0.435 
CAPE 758.458 406.327 X 0.998 
SH850 8.147e-3 6.499e-3 X 9.755e127 
SH700 4.808e-3 2.999e-3 X* Not Listed 
SH500 1.305e-3 9.563e-4 X 5.749e73 
GHCB 2991.033 5020.739 X 1.000 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.638 21.960 X* 0.776 
4LI -2.372 1.383 X* 0.554 
CAPE 846.358 460.258 X 0.999 
SH850 8.364e-3 6.640e-3 X 1.251e106 
SH700 4.802e-3 3.001e-3 X* Not Listed 
SH500 1.318e-3 9.730e-4 X 3.938e39 
GHCB 2299.593 4773.622 X 1.000 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.607 288.011 X 0.766 
PW 28.134 22.309 X 0.828 
4LI -2.603 1.202 X* 0.386 
CAPE 894.400 472.898 X 0.998 
SH850 8.529e-3 6.859e-3 X 3.333e42 
SH700 4.931e-3 3.090e-3 X* Not Listed 
SH500 1.350e-3 9.961e-4 X 6.399e84 
GHCB 2516.699 4777.295 X 1.000 
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Table B18 continued. 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.035 288.411 X 0.793 
PW 28.629 22.659 X 0.909 
4LI -2.834 1.020 X* 0.370 
CAPE 942.441 485.538 X 0.998 
SRH 92.325 65.676 X 1.002 
SH850 8.695e-3 7.078e-3 X 0.000 
SH700 5.061e-3 3.179e-3 X* Not Listed 
SH500 1.382e-3 1.019e-3 X 0.000 
GHCB 2743.616 4714.946 X 1.000 
 
Table B19. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 18 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.828 19.991 X 0.902 
4LI 0.535 4.094 X* 0.849 
SRH 150.021 86.117 X 0.999 
SH850 7.359e-3 6.049e-3 X 24.923 
SH700 4.169e-3 2.908e-3 X 9.294e139 
SH500 1.330e-3 8.462e-4 X 1.565e172 
GHCB 3921.278 5913.465 X 1.000 
U10 -0.420 0.419 X 1.067 
WS10 3.721 3.042 X 1.259 
WD10 165.061 195.116 X 0.992 
V850 3.183 -0.708 X 0.989 
V700 1.362 -2.908 X 0.947 
V500 1.003 -3.513 X 1.005 
UWSS700 7.532 5.472 X 1.068 
VWSS700 -0.229 -3.809 X 1.096 
VWSS500 -0.587 -4.414   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.208 20.161 X 0.865 
4LI 0.141 3.660 X* 0.825 
SRH 144.837 80.126 X 1.000 
SH850 7.407e-3 6.024e-3 X 7.173e25 
SH700 4.232e-3 2.938e-3 X 2.287e187 
SH500 1.370e-3 8.661e-4 X 1.308e191 
GHCB 3520.685 5845.936 X* 1.000 
U10 -0.375 0.560 X 1.179 
WS10 3.920 3.300 X 1.018 
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Table B19 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD10 167.528 198.997 X 0.988 
V850 3.116 -0.755 X 1.008 
V700 1.606 -2.842 X 1.125 
V500 1.267 -3.440 X 0.843 
UWSS700 7.718 5.389 X 1.114 
VWSS700 -4.721e-2 -3.702 X 0.956 
VWSS500 -0.423 -4.301 X 1.201 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.587 20.330 X 0.884 
4LI -0.252 3.225 X 0.847 
SRH 139.653 74.135 X 1.002 
SH850 7.454e-3 5.998e-3 X 8.303e13 
SH700 7.295e-3 2.969e-3 X 4.893e172 
SH500 1.409e-3 8.860e-4 X 3.388e172 
GHCB 3178.225 5698.618 X* 1.000 
U10 -0.330 0.702 X 1.127 
WD10 169.996 202.878 X 0.990 
V850 3.049 -0.802 X 1.016 
V700 1.850 -2.775 X 0.951 
V500 1.531 -3.367 X 0.994 
UWSS700 7.904 5.306 X 1.117 
VWSS700 0.135 -3.595 X 1.114 
VWSS500 -0.185 -4.187   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.967 20.499 X 0.910 
4LI -0.646 2.791 X 0.874 
SRH 134.469 68.142 X 1.005 
SH850 7.501e-3 5.973e-3 X 0.000 
SH700 4.358e-3 2.999e-3 X 1.239e197 
SH500 1.449e-3 9.059e-4 X 1.628e158 
GHCB 2909.825 5705.351 X* 1.000 
U10 -0.285 0.843 X 0.902 
WD10 172.464 206.758 X 0.995 
V850 2.982 -0.849 X 1.044 
U700 7.805 6.066 X 1.152 
V700 2.094 -2.709 X 0.895 
V500 1.794 -3.294 X 1.022 
UWSS700 8.090 5.223   
VWSS700 0.316 -3.488 X 1.144 
UWSS500 13.063 10.244 X 0.965 
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Table B19 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS500 1.666e-2 -4.073   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.554 20.749 X 0.908 
4LI -1.034 2.473 X 0.853 
SRH 129.987 66.355 X 1.009 
SH850 7.674e-3 6.080e-3 X 0.000 
SH700 4.442e-3 3.011e-3 X 7.658e196 
SH500 1.482e-3 9.126e-3 X 3.081e169 
GHCB 2720.014 5139.452 X* 1.000 
U10 -0.350 0.778 X 0.907 
WD10 169.485 203.010 X 0.993 
V850 2.965 -0.453 X 1.056 
U700 7.674 5.958 X 1.161 
V700 2.302 -2.487 X 0.857 
V500 1.839 -3.265 X 1.032 
UWSS700 8.024 5.181   
VWSS700 0.489 -3.303 X 1.161 
UWSS500 13.176 10.243 X 0.930 
VWSS500 2.587e-2 -4.081   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.141 20.998 X 0.905 
4LI -1.423 2.155 X 0.867 
SRH 125.505 64.568 X 1.011 
SH850 7.847e-3 6.187e-3 X 0.245 
SH700 4.525e-3 3.022e-3 X 2.660e200 
SH500 1.514e-3 9.193e-4 X 4.868e208 
GHCB 2519.944 4725.991 X* 1.000 
U10 -0.415 0.712 X 0.935 
WD10 166.505 199.262 X 0.994 
V850 2.949 -5.644e-2 X 1.067 
U700 7.543 5.852 X 1.145 
V700 2.509 -2.265 X 0.854 
V500 1.883 -3.235 X 1.044 
UWSS700 7.958 5.139   
VWSS700 0.661 -3.119 X 1.150 
UWSS500 13.289 10.243 X 0.935 
VWSS500 3.508e-2 -4.089   
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Table B19 continued. 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.728 21.248 X 0.918 
4LI -1.812 1.837 X 0.882 
SRH 121.023 62.781 X 1.010 
SH850 8.020e-3 6.294e-3 X 1.830e11 
SH700 4.609e-3 3.033e-3 X 6.528e196 
SH500 1.547e-3 9.260e-4 X 5.276e259 
GHCB 2330.487 4133.795 X* 1.000 
U10 -0.480 0.647 X 0.905 
WD10 163.525 195.515 X 0.997 
V850 2.932 0.340 X 1.052 
U700 7.412 5.744 X 1.108 
V700 2.717 -2.043 X 0.894 
V500 1.928 -3.206 X 1.021 
UWSS700 7.892 5.097   
VWSS700 0.833 -2.934 X 1.136 
UWSS500 13.402 10.242 X 0.955 
VWSS500 4.429e-2 -4.097   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.249 21.530 X 0.927 
4LI -2.019 1.605 X* 0.790 
CAPE 811.559 520.811 X 1.000 
SRH 121.614 65.148 X 1.011 
SH850 8.185e-3 6.539e-3 X 0.000 
SH700 4.721e-3 3.060e-3 X* 1.810e265 
SH500 1.580e-3 9.272e-4 X Not Listed 
GHCB 2205.468 4221.529 X* 1.000 
U10 -0.516 0.597 X 0.873 
V850 3.040 0.733 X 0.994 
U700 7.484 5.792 X 1.083 
V700 2.692 -2.029 X 0.967 
V500 1.778 -3.225 X 0.999 
UWSS700 8.000 5.195   
VWSS700 0.782 -3.075 X 1.081 
UWSS500 13.466 10.302 X 0.951 
VWSS500 -0.131 -4.271   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.770 21.811 X 0.924 
4LI -2.226 1.373 X* 0.747 
CAPE 854.208 547.261 X 1.000 
SRH 122.206 67.514 X 1.009 
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Table B19 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 8.351e-3 6.784e-3 X 0.000 
SH700 4.834e-3 3.087e-3 X* Not Listed 
SH500 1.613e-3 9.284e-4 X Not Listed 
GHCB 2101.922 4199.742 X* 0.999 
U10 -0.552 0.547 X 0.914 
V850 3.148 1.126 X 0.909 
U700 7.556 5.841 X 1.055 
V700 2.666 -2.015 X 1.117 
V500 1.629 -3.244 X 0.957 
UWSS700 8.108 5.294   
VWSS700 0.731 -3.215 X 1.024 
UWSS500 13.530 10.362 X 0.975 
VWSS500 -0.307 -4.444   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.292 22.093 X 0.937 
4LI -2.433 1.141 X* 0.722 
CAPE 896.858 573.712 X 1.000 
SRH 122.797 69.881 X 1.007 
SH850 8.516e-3 7.029e-3 X 0.000 
SH700 4.946e-3 3.114e-3 X* Not Listed 
SH500 1.645e-3 9.296e-4 X Not Listed 
GHCB 1986.801 4335.417 X* 0.999 
U10 -0.588 0.497 X 0.980 
U700 7.628 5.889 X 1.049 
V700 2.641 -2.002 X 0.948 
V500 1.479 -3.263 X 0.956 
UWSS700 8.216 5.392   
VWSS700 0.680 -3.356 X* 1.221 
UWSS500 13.594 10.422 X 0.970 
VWSS500 -0.482 -4.617   
 
Table B20. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 19 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.178 286.817 X* 0.798 
PW 28.974 22.589 X 0.857 
4LI -0.956 2.863 X* 0.697 
CAPE 671.888 331.577 X 1.000 
SRH 117.124 78.620 X 1.004 
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Table B20 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 8.501e-3 6.443e-3 X 1.450e102 
SH700 4.867e-3 3.423e-3 X* 1.637e178 
SH500 1.503e-3 1.017e-3 X 1.677e265 
GHCB 3449.346 5335.555 X 1.000 
V10 1.834 0.592 X 1.093 
V850 2.362 -1.027 X 1.025 
V700 0.661 -2.583 X 1.020 
V500 -0.232 -3.585 X 1.031 
VWSS700 -1.173 -3.175   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.153 286.768 X* 0.806 
PW 29.388 22.637 X 0.854 
4LI -1.400 2.460 X* 0.687 
CAPE 780.361 407.711 X 1.000 
SRH 114.933 72.965 X 1.003 
SH850 8.549e-3 6.394e-3 X 1.775e114 
SH700 4.940e-3 3.396e-3 X* 8.557e192 
SH500 1.522e-3 1.031e-3 X 2.878e230 
GHCB 3132.663 4983.981 X 1.000 
V10 1.808 0.581 X 1.062 
V850 2.153 -1.065 X 1.040 
V700 0.655 -2.572 X 0.999 
V500 -8.909e-2 -3.645 X 1.048 
UWSS700 7.800 5.885 X 1.040 
VWSS700 -1.154 -3.153   
VWSS500 -1.897 -4.225   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.127 286.719 X* 0.807 
PW 29.803 22.685 X 0.908 
4LI -1.845 2.057 X* 0.708 
CAPE 888.834 483.845 X 1.000 
SRH 112.741 67.310 X 1.005 
SH850 8.598e-3 6.345e-3 X 3.252e84 
SH700 5.013e-3 3.369e-3 X* 8.983e170 
SH500 1.542e-3 1.044e-3 X 1.152e113 
GHCB 2769.842 4414.949 X 1.000 
V10 1.782 0.569 X 1.020 
V850 1.944 -1.102 X 1.002 
V700 0.648 -2.562 X 1.025 
V500 5.389e-2 -3.704 X 1.044 
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Table B20 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 7.969 5.822 X 1.041 
VWSS700 -1.134 -3.131   
VWSS500 -1.729 -4.273   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.382 286.947 X* 0.784 
PW 30.119 22.922 X 0.865 
4LI -2.282 1.794 X* 0.673 
CAPE 1026.869 543.435 X 1.000 
SRH 109.664 64.574 X 1.007 
SH850 8.762e-3 6.497e-3 X 8.415e93 
SH700 5.042e-3 3.349e-3 X* 9.220e266 
SH500 1.546e-3 1.046e-3 X 6.806e148 
GHCB 2542.820 4360.933 X 1.000 
V10 1.961 0.551 X 1.104 
V850 2.278 -0.633 X 0.978 
V700 0.731 -2.441 X 0.993 
V500 2.665e-2 -3.702 X 1.067 
UWSS700 7.874 5.619 X 1.016 
VWSS700 -1.230 -2.993   
VWSS500 -1.934 -4.253   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.637 287.175 X* 0.754 
PW 30.436 23.160 X 0.875 
4LI -2.719 1.530 X* 0.609 
CAPE 1164.904 603.024 X 1.000 
SRH 106.587 61.838 X 1.008 
SH850 8.926e-3 6.649e-3 X 1.948e75 
SH700 5.070e-3 3.330e-3 X* Not Listed 
SH500 1.551e-3 1.048e-3 X 5.878e132 
GHCB 2377.114 4195.454 X 1.000 
V10 2.139 0.534 X 1.186 
V850 2.613 -0.164 X 0.954 
V700 0.813 -2.321 X 0.941 
V500 -5.833e-4 -3.699 X 1.102 
UWSS700 7.780 5.417 X 0.896 
VWSS700 -1.326 -2.855   
UWSS500 12.470 9.848 X 1.085 
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Table B20 continued. 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.893 287.402 X* 0.757 
PW 30.752 23.397 X* 0.857 
4LI -3.156 1.267 X* 0.624 
CAPE 1302.938 662.613 X 1.000 
SRH 103.511 59.103 X 1.010 
SH850 9.090e-3 6.801e-3 X 2.101e78 
SH700 5.098e-3 3.310e-3 X* Not Listed 
SH500 1.555e-3 1.050e-3 X 2.055e202 
GHCB 2222.732 3854.438 X 1.000 
V10 2.317 0.517 X 1.227 
V850 2.947 0.305 X 0.930 
V700 0.896 -2.201 X 0.913 
V500 -2.782e-2 -3.697 X 1.118 
UWSS700 7.685 5.215 X 0.886 
UWSS500 12.626 9.698 X 1.081 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.186 287.766 X* 0.741 
PW 31.277 23.709 X* 0.835 
4LI -3.338 1.064 X* 0.595 
CAPE 1335.195 668.830 X 1.000 
SRH 104.127 61.513 X 1.009 
SH850 9.332e-3 7.046e-3 X 6.847e23 
SH700 5.192e-3 3.335e-3 X* Not Listed 
SH500 1.600e-3 1.068e-3 X Not Listed 
GHCB 2116.762 3919.596 X 1.000 
V10 2.354 0.719 X 1.299 
V850 2.997 0.541 X 0.910 
V700 0.826 -2.067 X 0.881 
V500 -0.360 -3.761 X 1.130 
UWSS700 7.514 5.220 X 0.865 
UWSS500 12.582 9.717 X 1.093 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.478 288.130 X* 0.751 
PW 31.802 24.020 X* 0.831 
4LI 3.519 0.860 X* 0.603 
CAPE 1367.452 675.046 X 1.000 
SRH 104.743 63.924 X 1.008 
SH850 9.575e-3 7.292e-3 X 110276.696 
SH700 5.286e-3 3.360e-3 X* Not Listed 
SH500 1.645e-3 1.086e-3 X* Not Listed 
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Table B20 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 2001.329 3985.333 X 1.000 
V10 2.391 0.920 X 1.262 
V850 3.047 0.777 X 0.920 
V700 0.756 -1.933 X 0.886 
V500 -0.692 -3.825 X 1.108 
UWSS700 7.344 5.225 X 0.855 
UWSS500 12.538 9.735 X 1.105 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.771 288.493 X* 0.818 
PW 32.326 24.332 X 0.869 
4LI -3.701 0.657 X* 0.655 
CAPE 1399.708 681.263 X 1.000 
SRH 105.359 66.335 X 1.006 
SH850 9.817e-3 7.538e-3 X 0.000 
SH700 5.380e-3 3.385e-3 X* Not Listed 
SH500 1.690e-3 1.103e-3 X* Not Listed 
GHCB 1976.086 4108.956 X 1.000 
V10 2.428 1.122 X 1.185 
V850 3.096 1.012 X 0.936 
V700 0.686 -1.799 X 0.923 
V500 -1.024 -3.889 X 1.075 
UWSS700 7.173 5.230 X 0.913 
UWSS500 12.493 9.754 X 1.092 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 32.130 24.123 X 0.853 
4LI -3.327 0.855 X* 0.773 
CAPE 1308.825 643.902 X 1.000 
SRH 111.512 69.673 X 1.009 
SH850 9.738e-3 7.431e-3 X 0.000 
SH700 5.335e-3 3.386e-3 X* Not Listed 
SH500 1.700e-3 1.101e-3 X Not Listed 
GHCB 1970.484 4099.648 X* 0.999 
V850 2.996 1.221 X 1.031 
U700 7.646 5.922 X 1.106 
V700 0.464 -1.620 X 0.886 
V500 -1.320 -3.892 X 1.100 
UWSS700 7.493 5.403 X 0.871 
UWSS500 12.536 9.866 X 1.061 
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Table B21. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 20 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -0.805 2.509 X 0.852 
SRH 129.628 83.224 X* 1.010 
SH850 7.969e-3 6.609e-3 X 0.000 
SH700 4.682e-3 3.669e-3 X 0.000 
SH500 1.590e-3 9.794e-4 X* Not Listed 
V850 2.785 -8.536e-2 X 1.022 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.301 2.159 X 0.848 
SRH 123.478 71.744 X* 1.014 
SH850 8.038e-3 6.546e-3 X 0.000 
SH700 4.725e-3 3.676e-3 X 0.000 
SH500 1.608e-3 9.660e-4 X* Not Listed 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.854 287.906 X 0.956 
4LI -1.780 1.768 X 0.793 
SRH 119.815 71.428 X* 1.013 
SH850 8.231e-3 6.716e-3 X 0.000 
SH700 4.749e-3 3.684e-3 X 0.000 
SH500 1.607e-3 9.747e-4 X* Not Listed 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.189 288.090 X 0.958 
4LI -2.258 1.378 X 0.776 
SRH 116.152 71.112 X* 1.011 
SH850 8.425e-3 6.887e-3 X 0.000 
SH700 4.773e-3 3.692e-3 X 6.434e12 
SH500 1.606e-3 9.833e-4 X* Not Listed 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.525 288.275 X 0.962 
4LI -2.737 0.987 X* 0.783 
SRH 112.489 70.797 X 1.008 
SH850 8.619e-3 7.057e-3 X 0.000 
SH700 4.797e-3 3.701e-3 X 5.958e35 
SH500 1.605e-3 9.919e-4 X* Not Listed 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.953 288.613 X 0.939 
4LI -2.970 0.697 X* 0.735 
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Table B21 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 114.291 76.318 X 1.005 
SH850 8.724e-3 7.345e-3 X 0.000 
SH700 4.988e-3 3.737e-3 X 2.141e86 
SH500 1.644e-3 1.009e-3 X* Not Listed 
V700 1.916 -1.545 X 1.031 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 292.381 288.950 X* 0.840 
PW 29.276 24.986 X* 0.846 
4LI -3.203 0.408 X* 0.678 
SH700 5.179e-3 3.772e-3 X* 2.332e285 
SH500 1.682e-3 1.027e-3 X* Not Listed 
V700 2.059 -1.695 X 1.050 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 292.810 289.288 X* 0.855 
PW 29.848 25.329 X* 0.863 
4LI -3.435 0.118 X* 0.697 
SH700 5.370e-3 3.808e-3 X* 5.782e256 
SH500 1.721e-3 1.044e-3 X* Not Listed 
V700 2.202 -1.844 X 1.038 
VWSS700 -0.687 -3.287 X 1.039 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 292.652 289.270 X* 0.838 
PW 30.061 25.453 X* 0.852 
4LI -3.265 0.229 X* 0.681 
SH700 5.424e-3 3.825e-3 X* 1.086e302 
SH500 1.717e-3 1.047e-3 X* Not Listed 
V700 2.269 -1.840 X 1.018 
VWSS700 -0.409 -3.281 X 1.064 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 292.494 289.252 X* 0.841 
PW 30.273 25.577 X* 0.853 
4LI -3.094 0.339 X* 0.679 
SH700 5.478e-3 3.842e-3 X* 6.718e307 
SH500 1.714e-3 1.051e-3 X* Not Listed 
V700 2.337 -1.836 X 0.991 
VWSS700 -0.131 -3.275 X 1.096 
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Table B22. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 21 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.135 285.067 X 1.158 
T700 279.658 276.872 X 0.844 
PW 24.420 19.472 X* 0.855 
4LI -0.434 2.937 X 1.008 
CAPE 596.846 325.959 X 1.000 
SRH 145.551 70.883 X 1.005 
SH850 7.491e-3 5.663e-3 X* 3.017e157 
SH700 7.360e-3 2.807e-3 X* 1.872e223 
SH500 1.303e-3 7.777e-4 X Not Listed 
U10 -0.395 0.825 X 0.858 
V10 2.555 0.467 X 1.152 
WD10 168.966 205.064 X 0.998 
V850 3.750 -1.173 X 0.948 
V700 2.269 -2.333 X 0.995 
V500 1.155 -3.416 X 1.059 
UWSS700 8.199 6.086 X 1.024 
VWSS700 -0.287 -2.800   
UWSS500 13.292 10.567 X 1.004 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.415 285.261 X 1.307 
T700 279.783 276.977 X 0.770 
PW 24.767 19.620 X* 0.832 
4LI -0.993 2.687 X 1.051 
CAPE 711.393 375.663 X 1.000 
SRH 138.763 69.165 X 1.005 
SH850 7.700e-3 5.782e-3 X* 3.918e186 
SH700 4.358e-3 2.794e-3 X* 1.507e255 
SH500 1.331e-3 7.803e-4 X* Not Listed 
GHCB 3656.221 5270.916 X* 1.000 
U10 -0.481 0.845 X 0.801 
V10 2.664 0.412 X 1.290 
WD10 167.961 205.778 X 0.996 
V850 3.968 -0.795 X 0.882 
V700 2.723 -2.256 X 1.039 
V500 1.246 -3.264 X 1.058 
UWSS700 8.170 5.908 X 0.963 
VWSS700 5.877e-2 -2.668   
UWSS500 13.439 10.460 X 1.021 
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Table B22 continued. 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.695 285.455 X 1.174 
T700 279.907 277.082 X 0.814 
PW 25.113 19.769 X 0.846 
4LI -1.552 2.438 X 0.925 
CAPE 825.940 425.367 X 0.999 
SRH 131.975 67.448 X 1.002 
SH850 7.910e-3 5.902e-3 X 1.877e160 
SH700 4.357e-3 2.798e-3 X* 2.608e276 
SH500 1.359e-3 7.830e-4 X Not Listed 
GHCB 3513.313 5013.278 X 1.000 
U10 -0.568 0.866 X 0.836 
V10 2.773 0.357 X 1.316 
WD10 166.956 206.491 X 0.995 
V850 4.185 -0.417 X 0.866 
V700 3.178 -2.180 X 1.098 
V500 1.338 -3.113 X 1.025 
UWSS700 8.140 5.731 X 0.972 
VWSS700 0.404 -2.536   
UWSS500 13.585 10.352 X 1.035 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.975 285.649 X 1.089 
T700 280.032 277.186 X 0.830 
PW 25.460 19.917 X 0.886 
4LI -2.111 2.188 X 0.854 
CAPE 940.487 475.071 X 0.999 
SRH 125.188 65.731 X 1.001 
SH850 8.119e-3 6.021e-3 X 3.234e128 
SH700 4.355e-3 2.766e-3 X* 2.498e289 
SH500 1.387e-3 7.857e-4 X Not Listed 
GHCB 3354.606 4909.021 X 1.000 
U10 -0.654 0.886 X 0.878 
V10 2.882 0.301 X 1.258 
WD10 165.951 207.205 X 0.995 
V850 4.403 -3.868e-2 X 0.863 
V700 3.632 -2.103 X 1.135 
V500 1.442 -2.962 X 1.012 
UWSS700 8.110 5.553 X 0.982 
VWSS700 0.750 -2.405   
UWSS500 13.732 10.245 X 1.052 
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Table B22 continued. 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.430 286.011 X 0.974 
T700 280.026 277.257 X 0.848 
PW 26.057 20.143 X 0.839 
4LI -2.361 2.050 X 0.755 
CAPE 976.834 485.745 X 0.999 
SRH 126.117 67.218 X 0.999 
SH850 8.309e-3 6.200e-3 X 6.791e153 
SH700 4.508e-3 2.766e-3 X* Not Listed 
SH500 1.422e-3 8.099e-4 X Not Listed 
GHCB 3233.308 4882.940 X 1.000 
U10 -0.717 0.748 X 0.938 
V10 2.960 0.484 X 1.183 
WD10 165.693 204.296 X 0.996 
V850 4.362 0.400 X 0.895 
V700 3.628 -2.041 X 1.177 
V500 1.425 -3.006 X 1.006 
UWSS700 8.078 5.693 X 0.986 
VWSS700 0.668 -2.525   
UWSS500 13.689 10.368 X 1.046 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.884 286.372 X 0.926 
T700 280.020 277.328 X 0.849 
PW 26.653 20.369 X 0.808 
4LI -2.611 1.912 X* 0.634 
CAPE 1013.180 496.419 X 0.999 
SRH 127.047 68.706 X 1.001 
SH850 8.499e-3 6.378e-3 X 4.019e167 
SH700 4.662e-3 2.766e-3 X* Not Listed 
SH500 1.458e-3 8.341e-4 X* Not Listed 
GHCB 3025.570 4866.979 X 1.000 
U10 -0.781 0.610 X 0.994 
V10 3.038 0.666 X 1.106 
WD10 165.435 201.387 X 0.996 
V850 4.321 0.839 X 0.942 
V700 3.624 -1.979 X 1.135 
V500 1.420 -3.050 X 1.037 
UWSS700 8.047 5.832 X 0.969 
VWSS700 0.586 -2.645   
UWSS500 13.648 10.491 X 1.037 
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Table B22 continued. 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.338 286.734 X 0.981 
T700 280.014 277.399 X 0.821 
PW 27.249 20.595 X* 0.797 
4LI -2.861 1.775 X* 0.696 
CAPE 1049.527 507.093 X 1.000 
SRH 127.977 70.193 X 1.007 
SH850 8.690e-3 6.557e-3 X 9.089e123 
SH700 4.816e-3 2.766e-3 X* Not Listed 
SH500 1.493e-3 8.583e-4 X Not Listed 
GHCB 2922.565 4786.604 X 1.000 
U10 -0.844 0.471 X 0.994 
V10 3.115 0.848 X 0.956 
WD10 165.177 198.478 X 0.999 
V850 4.281 1.278 X 1.022 
V700 3.620 -1.917 X 1.098 
V500 1.415 -3.094 X 1.061 
UWSS700 8.015 5.972 X 0.956 
VWSS700 0.504 -2.765   
UWSS500 13.606 10.615 X 1.025 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 299.492 296.978 X 0.853 
T850 291.173 286.731 X 1.086 
T700 279.955 277.496 X 0.831 
PW 27.778 20.462 X 0.810 
4LI -2.720 2.000 X* 0.634 
CAPE 1011.473 491.325 X 0.999 
SRH 136.149 74.037 X 1.008 
SH850 8.734e-3 6.446e-3 X 3.684e126 
SH700 4.973e-3 2.792e-3 X* Not Listed 
SH500 1.564e-3 8.676e-4 X* Not Listed 
GHCB 2694.555 5018.867 X 1.000 
U10 -0.907 0.327 X 1.063 
V10 2.802 0.911 X 0.831 
WD10 164.453 190.559 X 1.000 
V850 4.279 1.349 X 1.012 
V700 3.682 -1.755 X 1.206 
V500 1.377 -3.088 X 1.023 
UWSS700 8.135 6.141 X 0.905 
VWSS700 0.881 -2.665   
UWSS500 13.849 10.735 X 1.044 
VWSS500 -1.425 -3.999   
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Table B22 continued. 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 299.293 296.749 X 0.877 
T850 291.008 286.729 X 1.064 
T700 279.897 277.594 X 0.886 
PW 28.307 20.329 X 0.812 
4LI -2.579 2.225 X* 0.649 
CAPE 973.418 475.556 X 0.999 
SRH 144.321 77.880 X 1.009 
SH850 8.779e-3 6.335e-3 X 4.036e91 
SH700 5.130e-3 2.818e-3 X* Not Listed 
SH500 1.634e-3 8.769e-4 X* Not Listed 
GHCB 2457.803 5057.453 X* 0.999 
U10 -0.970 0.183 X 1.085 
V10 2.488 0.973 X 0.734 
V850 4.277 1.420 X 1.038 
V700 3.745 -1.592 X 1.203 
V500 1.339 -3.082 X 1.017 
UWSS700 8.254 6.310 X 0.907 
VWSS700 1.257 -2.566   
UWSS500 14.092 10.854 X 1.048 
VWSS500 -1.149 -4.055   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 299.094 296.521 X 0.884 
T850 290.843 286.727 X 1.166 
T700 279.839 277.691 X 0.855 
PW 28.835 20.197 X 0.844 
4LI -2.437 2.500 X 0.744 
CAPE 935.364 459.788 X 0.999 
SRH 152.493 81.723 X 1.011 
SH850 8.823e-3 6.225e-3 X 3.905e107 
SH700 5.287e-3 2.845e-3 X* Not Listed 
SH500 1.705e-3 8.862e-4 X Not Listed 
GHCB 2282.204 5141.855 X* 0.999 
U10 -1.033 3.895e-2 X 1.056 
WS10 4.941 4.144 X 0.885 
V850 4.275 1.491 X 1.089 
V700 3.808 -1.430 X 0.787 
V500 1.301 -3.075 X 1.057 
UWSS700 8.374 6.480 X 0.893 
VWSS700 1.633 -2.466 X 1.372 
UWSS500 14.336 10.974 X 1.043 
VWSS500 -0.874 -4.111   
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Table B23. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 22 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.161 286.812 X 0.949 
PW 27.087 22.858 X* 0.847 
4LI -1.926 1.264 X* 0.749 
SRH 122.441 64.814 X 1.009 
SH850 8.129e-3 6.537e-3 X 5.791e83 
SH700 4.727e-3 3.388e-3 X 6.588e220 
SH500 1.382e-3 9.963e-4 X 1.002e179 
V10 2.210 0.574 X 1.097 
V850 2.548 -0.471 X 0.961 
U700 8.671 6.419 X 0.955 
V700 1.000 -1.592 X 1.006 
UWSS700 8.741 5.973 X 1.131 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.426 287.014 X 0.938 
PW 27.594 23.047 X* 0.842 
4LI -2.417 1.073 X* 0.753 
CAPE 1021.688 578.716 X 1.000 
SRH 121.723 64.770 X 1.011 
SH850 8.340e-3 6.687e-3 X 1.568e68 
SH700 4.795e-3 3.374e-3 X* 1.074e244 
SH500 1.397e-3 1.001e-3 X 2.048e200 
V10 2.256 0.629 X 1.077 
V850 2.792 -0.192 X 0.955 
V700 1.337 -1.454 X 1.003 
UWSS700 8.742 6.074 X 1.038 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.690 287.217 X 0.940 
PW 28.102 23.236 X 0.875 
4LI -2.908 0.881 X* 0.733 
CAPE 1165.730 628.891 X 1.000 
SRH 121.006 64.725 X 1.013 
SH850 8.551e-3 6.837e-3 X 6.169e51 
SH700 4.863e-3 3.361e-3 X* 1.582e246 
SH500 1.412e-3 1.006e-3 X 1.108e125 
V10 2.303 0.683 X 1.182 
V850 3.037 8.680e-2 X 0.898 
V700 1.673 -1.316 X 1.014 
419 
Table B23 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 8.742 6.174 X 0.901 
UWSS500 14.284 11.224 X 1.112 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.110 287.535 X 0.914 
PW 28.617 23.468 X 0.878 
4LI -3.241 0.779 X* 0.680 
CAPE 1231.583 645.024 X 1.000 
SRH 124.526 66.563 X* 1.015 
SH850 8.756e-3 7.080e-3 X 1.604e35 
SH700 4.939e-3 3.387e-3 X* 1.791e270 
SH500 1.432e-3 1.008e-3 X 7.245e140 
V10 2.445 0.953 X 1.026 
V850 3.130 0.447 X 0.976 
V700 1.710 -1.207 X 1.003 
UWSS700 8.626 6.198 X 0.866 
UWSS500 14.316 11.282 X 1.104 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.530 287.853 X 0.880 
PW 29.131 23.700 X 0.790 
4LI -3.575 0.676 X* 0.604 
CAPE 1297.435 661.156 X 1.000 
SRH 128.046 68.400 X* 1.037 
SH850 8.961e-3 7.324e-3 X 2.504e105 
SH700 5.015e-3 3.413e-3 X* Not Listed 
SH500 1.453e-3 1.010e-3 X 4.715e51 
GHCB 2736.524 4184.272 X 1.000 
V850 3.225 0.803 X 0.979 
V700 1.746 -1.098 X 0.964 
UWSS700 8.511 6.222 X 0.734 
UWSS500 14.349 11.340 X 1.121 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.950 288.171 X 0.899 
PW 29.646 23.933 X* 0.772 
4LI -3.908 0.573 X* 0.663 
CAPE 1363.288 677.289 X 1.000 
SRH 131.566 70.238 X* 1.022 
SH850 9.167e-3 7.567e-3 X 1.568e137 
SH700 5.091e-3 3.438e-3 X* Not Listed 
SH500 1.473e-3 1.013e-3 X Not Listed 
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Table B23 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 2291.960 4076.515 X 1.000 
V850 3.318 1.166 X 0.888 
V700 1.783 -0.989 X 1.021 
UWSS700 8.395 6.246 X 0.874 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.910 288.182 X 0.896 
PW 29.662 23.845 X* 0.744 
4LI -3.729 0.832 X* 0.690 
CAPE 1296.631 625.853 X 1.000 
SRH 136.356 74.512 X 1.010 
SH850 9.128e-3 7.493e-3 X 1.969e161 
SH700 5.166e-3 3.441e-3 X* Not Listed 
SH500 1.510e-3 1.023e-3 X Not Listed 
GHCB 2346.743 3921.324 X 1.000 
V700 1.887 -0.792 X 0.949 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.871 288.193 X 0.880 
PW 29.677 23.756 X* 0.720 
4LI -3.550 1.091 X* 0.628 
CAPE 1229.975 574.416 X 1.000 
SRH 141.145 78.786 X 1.011 
SH850 8.090e-3 7.419e-3 X 2.180e235 
SH700 5.241e-3 3.443e-3 X* Not Listed 
SH500 1.548e-3 1.033e-3 X Not Listed 
GHCB 2391.640 3895.418 X 1.000 
V700 1.992 -0.595 X* 0.763 
VWSS700 -0.211 -2.111 X* 1.353 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.831 288.204 X 0.864 
PW 29.693 23.668 X* 0.740 
4LI -3.370 1.349 X* 0.600 
CAPE 1163.318 522.980 X 1.000 
SRH 145.934 83.060 X 1.009 
SH850 9.052e-3 7.345e-3 X 1.640e160 
SH700 5.317e-3 3.445e-3 X* Not Listed 
SH500 1.585e-3 1.044e-3 X Not Listed 
GHCB 2450.066 4026.612 X 1.000 
V700 2.097 -0.398 X* 0.759 
VWSS700 0.156 -1.925 X* 1.366 
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Table B23 continued. 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.772 288.190 X 0.847 
PW 29.979 23.803 X* 0.745 
4LI -3.272 1.525 X* 0.625 
CAPE 1134.729 493.450 X 1.000 
SRH 160.087 95.149 X 1.005 
SH850 9.117e-3 7.295e-3 X 1.548e167 
SH700 5.361e-3 3.514e-3 X* Not Listed 
SH500 1.602e-3 1.048e-3 X Not Listed 
GHCB 2622.000 4539.160 X* 1.000 
VWSS700 0.230 -2.032 X 1.023 
 
Table B24. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 23 UTC.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.348 284.488 X 0.998 
PW 22.910 18.797 X* 0.783 
4LI -0.579 4.179 X* 0.772 
SRH 123.669 74.771 X 1.005 
SH850 6.985e-3 5.286e-3 X 2.673e16 
SH700 3.878e-3 2.614e-3 X* Not Listed 
SH500 1.240e-3 8.189e-4 X Not Listed 
V10 2.186 -0.323 X 0.910 
V850 3.089 -1.635 X 1.211 
V700 1.426 -3.834 X 0.917 
V500 0.221 -3.900 X 1.097 
UWSS700 8.900 6.478 X 1.060 
VWSS700 -0.760 -3.511   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.625 284.694 X 0.984 
PW 23.114 18.965 X* 0.776 
4LI -0.981 4.071 X* 0.744 
SRH 121.382 72.348 X 1.006 
SH850 7.124e-3 5.361e-3 X 8.462e24 
SH700 3.860e-3 2.604e-3 X* Not Listed 
SH500 1.223e-3 8.326e-4 X Not Listed 
V10 2.316 -0.334 X 1.024 
V850 3.302 -1.181 X 1.074 
V700 1.731 -3.621 X 0.960 
V500 0.357 -3.793 X 1.081 
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Table B24 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 8.936 6.161 X 1.057 
VWSS700 -0.585 -3.287   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.034 285.030 X 0.994 
PW 23.701 19.195 X 0.771 
4LI -1.400 3.873 X* 0.673 
SRH 121.441 74.352 X 1.003 
SH850 7.358e-3 5.527e-3 X 0.000 
SH700 3.981e-3 2.619e-3 X* Not Listed 
SH500 1.221e-3 8.561e-4 X 2.927e154 
GHCB 3189.358 5189.634 X 1.000 
V10 2.519 0.154 X 1.105 
V850 3.515 -0.613 X 1.007 
V700 1.720 -3.325 X 0.954 
V500 0.316 -3.800 X 1.099 
UWSS700 8.809 6.261 X 1.084 
VWSS700 -0.799 -3.171   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.443 285.365 X 0.964 
PW 24.288 19.426 X 0.798 
4LI -1.819 3.676 X* 0.595 
CAPE 772.618 360.373 X 0.999 
SRH 121.499 76.357 X 1.003 
SH850 7.593e-3 5.693e-3 X 0.000 
SH700 4.103e-3 2.341e-3 X Not Listed 
SH500 1.219e-3 8.795e-4 X 1.657e79 
GHCB 3085.801 5276.554 X 1.000 
V10 2.722 2.625e-2 X 1.133 
V850 3.728 -4.621e-2 X 0.961 
V700 1.710 -3.029 X 0.962 
V500 0.275 -3.806 X 1.124 
UWSS700 8.683 6.361 X 1.077 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 299.844 296.479 X 0.882 
T850 290.853 285.701 X 1.117 
PW 24.875 19.656 X 0.821 
4LI -2.238 3.479 X* 0.612 
CAPE 834.858 372.163 X 1.000 
SRH 121.558 78.361 X 1.005 
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Table B24 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 7.828e-3 5.860e-3 X 0.000 
SH700 4.224e-3 2.649e-3 X Not Listed 
SH500 1.217e-3 9.030e-4 X 7.085e108 
GHCB 2985.853 5380.144 X 1.000 
V10 2.925 0.206 X 1.024 
V850 3.942 0.521 X 1.021 
V700 1.699 -2.733 X 0.867 
V500 0.235 -3.812 X 1.144 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 299.798 296.232 X 0.886 
T850 290.837 285.743 X 1.062 
PW 25.183 19.607 X 0.822 
4LI -2.182 3.611 X* 0.571 
CAPE 833.120 355.075 X 1.000 
SRH 127.726 84.273 X 1.006 
SH850 7.893e-3 5.826e-3 X 0.000 
SH700 4.401e-3 2.665e-3 X* Not Listed 
SH500 1.201e-3 9.085e-4 X 1.096e31 
GHCB 3069.372 5332.386 X 1.000 
V10 2.703 0.311 X 1.088 
V850 3.867 0.701 X 0.949 
V700 1.778 -2.574 X 0.840 
V500 0.157 -3.939 X 1.148 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 299.751 295.985 X .788 
T850 290.821 285.785 X 1.094 
PW 25.490 19.558 X 0.875 
4LI -2.125 3.742 X* 0.527 
CAPE 831.382 337.987 X 0.999 
SRH 133.894 90.185 X 1.005 
SH850 7.959e-3 5.793e-3 X 0.000 
SH700 4.578e-3 2.680e-3 X* Not Listed 
GHCB 3133.175 5277.254 X 1.000 
V10 2.481 0.416 X 1.148 
V850 3.793 0.882 X 0.903 
V700 1.857 -2.415 X 0.840 
V500 7.915e-2 -4.065 X 1.166 
VWSS700 -0.623 -2.830   
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Table B24 continued. 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 299.705 295.738 X 0.717 
T850 290.806 285.828 X 1.122 
PW 25.797 19.509 X 0.923 
4LI -2.068 3.874 X* 0.495 
CAPE 829.645 320.900 X 0.999 
SRH 140.061 96.097 X 1.003 
SH850 8.025e-3 5.759e-3 X 0.000 
SH700 4.755e-3 2.695e-3 X* Not Listed 
GHCB 3180.287 5459.419 X 1.000 
V10 2.259 0.520 X 1.131 
V850 3.719 1.062 X 0.881 
V700 1.936 -2.256 X 0.890 
V500 1.325e-3 -4.192 X 1.152 
VWSS700 -0.322 -2.776   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.175 294.398 X 0.695 
T850 290.744 285.887 X 1.122 
PW 26.328 19.575 X 0.924 
4LI -2.003 4.021 X* 0.464 
CAPE 808.909 309.633 X 0.999 
SRH 160.496 106.159 X 1.001 
SH850 8.122e-3 5.687e-3 X 0.000 
SH700 4.931e-3 2.753e-3 X* Not Listed 
GHCB 3102.435 5598.044 X 1.000 
V850 3.996 1.136 X 0.865 
V700 1.848 -2.337 X 1.062 
V500 -0.451 -4.243 X 1.120 
VWSS700 -7.879e-2 -2.873 X 0.910 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 296.644 293.058 X 0.717 
T850 290.683 285.947 X 1.093 
PW 26.858 19.640 X 0.908 
4LI -1.937 4.168 X* 0.449 
CAPE 788.174 298.367 X 0.999 
SRH 180.931 116.221 X 1.000 
SH850 8.220e-3 5.614e-3 X 0.000 
SH700 5.107e-3 2.810e-3 X* Not Listed 
SH500 1.319e-3 9.623e-4 X 0.000 
GHCB 2937.279 5846.679 X 1.000 
V850 4.274 1.210 X 0.843 
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Table B24 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V700 1.760 -2.418 X 1.202 
VWSS700 0.165 -2.970 X 0.971 
 
Tables for Chapter 5: Results: Months 
Table B25. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in April.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 284.998 283.339 X 0.987 
T850 281.219 278.208 X 1.038 
T700 271.765 270.294 X* 0.833 
PW 15.562 11.394 X 0.942 
4LI 2.597 7.254 X* 0.823 
SRH 185.571 107.921 X 1.004 
SH850 4.553e-3 3.200e-3 X 1.002e71 
SH700 2.635e-3 1.695e-3 X* 8.305e242 
SH500 8.152e-4 5.639e-4 X Not Listed 
GHCB 3560.242 4963.657 X 1.000 
U10 -0.303 0.722 X 0.996 
V10 2.216 0.278 X 1.137 
WS10 4.771 4.173 X 0.966 
WD10 174.211 200.357 X 0.998 
V850 3.838 -1.010 X 0.987 
WS850 10.305 8.795 X 0.991 
V700 1.379 -3.794 X 0.988 
WD700 252.997 269.822 X 0.997 
V500 0.937 -5.071 X* 1.066 
WD500 263.295 276.023 X 1.005 
UWSS700 10.066 7.945 X 1.005 
VWSS700 -0.837 -4.072   
UWSS500 16.008 14.143 X 1.016 
VWSS500 -1.279 -5.349   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 285.245 283.514 X 0.970 
T850 281.333 278.247 X 1.055 
T700 271.802 270.354 X* 0.804 
PW 15.842 11.381 X 0.957 
4LI 2.296 7.248 X* 0.788 
SRH 186.948 107.279 X* 1.004 
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Table B25 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 4.642e-3 3.204e-3 X 2.107e60 
SH700 2.678e-3 1.676e-3 X* 8.426e277 
SH500 8.300e-4 5.638e-4 X Not Listed 
GHCB 3468.503 4941.944 X 1.000 
U10 -0.359 0.655 X 1.017 
V10 2.217 0.339 X* 1.218 
WS10 4.792 4.184 X 0.967 
WD10 173.189 199.849 X 0.998 
V850 3.870 -0.896 X 0.993 
WS850 10.289 8.755 X 0.983 
V700 1.661 -3.708 X 0.989 
WD700 250.336 270.493 X 0.996 
V500 1.261 -4.891 X 0.969 
WD500 262.113 276.062 X 1.004 
UWSS700 10.171 8.027 X 1.002 
VWSS700 -0.556 -4.047   
UWSS500 16.102 14.277 X 1.024 
VWSS500 -1.013 -5.230 X 1.110 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 285.449 283.644 X 0.947 
T850 281.422 278.300 X 1.046 
T700 271.818 270.413 X* 0.796 
PW 16.205 11.376 X 0.994 
4LI 1.967 7.236 X* 0.709 
CAPE 155.434 81.264 X* 0.998 
SRH 187.895 107.713 X 1.004 
SH850 4.769e-3 3.205e-3 X 1.414e86 
SH700 2.741e-3 1.660e-3 X* 2.919e242 
SH500 8.499e-4 5.645e-4 X Not Listed 
GHCB 3350.099 4944.448 X 1.000 
U10 -0.436 0.584 X 1.061 
V10 2.210 0.409 X 1.115 
WS10 4.821 4.192 X 1.040 
WD10 171.697 199.303 X 0.998 
V850 3.909 -0.743 X 0.999 
WS850 10.221 8.715 X 0.953 
V700 1.889 -3.648 X 0.992 
WD700 249.365 271.686 X 0.994 
V500 1.504 -4.734 X 1.053 
WD500 260.445 275.554 X 1.004 
UWSS700 10.251 8.098 X 0.975 
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Table B25 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS700 -0.321 -4.057   
UWSS500 16.201 14.386 X 1.047 
VWSS500 -0.706 -5.143   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 285.706 283.829 X 0.925 
T850 281.525 278.371 X 1.061 
T700 271.833 270.459 X* 0.787 
PW 16.620 11.405 X 0.980 
4LI 1.605 7.193 X* 0.680 
CAPE 167.089 83.954 X* 0.998 
SRH 189.593 107.458 X 1.004 
SH850 4.914e-3 3.212e-3 X 5.822e107 
SH700 2.824e-3 1.656e-3 X* 1.011e305 
SH500 8.705e-4 5.685e-4 X Not Listed 
GHCB 3168.416 5009.663 X 1.000 
U10 -0.501 0.534 X 1.098 
V10 2.207 0.470 X 1.079 
WS10 4.852 4.199 X 1.086 
WD10 170.267 199.859 X 0.998 
V850 3.930 -0.601 X 1.023 
WS850 10.192 8.684 X 0.931 
V700 2.044 -3.574 X 0.976 
WD700 249.137 272.744 X 0.994 
V500 1.691 -4.590 X 1.051 
WD500 258.844 275.043 X 1.003 
UWSS700 10.297 8.130 X 0.958 
VWSS700 -0.163 -4.044   
UWSS500 16.255 14.489 X 1.060 
VWSS500 -0.516 -5.060   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 285.962 284.018 X* 0.900 
T850 281.565 278.457 X 1.077 
T700 271.794 270.498 X* 0.762 
PW 17.050 11.461 X 0.961 
4LI 1.250 7.134 X* 0.653 
CAPE 185.969 84.811 X* 0.998 
SRH 190.630 107.811 X* 1.006 
SH850 5.091e-3 3.227e-3 X 2.395e151 
SH700 2.902e-3 1.660e-3 X* Not Listed 
SH500 8.843e-4 5.792e-4 X 1.540e306 
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Table B25 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 2964.211 4963.892 X 1.000 
U10 -0.528 0.499 X 1.148 
V10 2.115 0.503 X 1.116 
WS10 4.905 4.242 X 1.041 
WD10 170.863 197.701 X 0.999 
V850 3.896 -0.338 X 1.006 
WS850 10.200 8.671 X 0.923 
WD850 214.491 230.437 X 0.998 
V700 2.070 -3.467 X 0.987 
WD700 248.833 272.826 X 0.995 
V500 1.880 -4.437 X 1.043 
WD500 257.357 274.905 X 1.000 
UWSS700 10.287 8.161 X 0.943 
VWSS700 -4.525e-2 -3.970   
UWSS500 16.250 14.577 X 1.070 
VWSS500 -0.235 -4.939   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 286.142 284.157 X 0.906 
T850 281.588 278.539 X 1.115 
T700 271.753 270.539 X* 0.729 
PW 17.430 11.520 X 0.947 
4LI 0.950 7.057 X* 0.680 
CAPE 203.632 85.954 X* 0.998 
SRH 192.797 108.932 X* 1.007 
SH850 5.239e-3 3.236e-3 X 1.997e174 
SH700 2.978e-3 1.666e-3 X* Not Listed 
SH500 8.897e-4 5.937e-4 X 2.097e206 
GHCB 2729.907 4947.956 X* 1.000 
U10 -0.525 0.454 X 1.174 
V10 1.945 0.521 X 1.133 
WS10 4.931 4.276 X 0.982 
WD10 171.809 195.547 X 0.998 
V850 3.795 -0.171 X 0.971 
WS850 10.244 8.738 X 0.925 
WD850 212.317 228.447 X 0.997 
V700 2.108 -3.362 X 1.025 
WD700 246.985 272.404 X 0.994 
V500 2.001 -4.330 X 1.032 
WD500 256.504 274.899 X 1.002 
UWSS700 10.297 8.193 X 1.020 
VWSS700 0.163 -3.883   
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Table B25 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS500 5.569e-2 -4.850   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 286.315 284.310 X 0.909 
T850 281.608 278.622 X* 0.846 
PW 17.804 11.602 X 0.875 
4LI 0.647 6.985 X* 0.602 
CAPE 225.669 85.792 X* 0.998 
SRH 194.440 110.585 X 1.005 
SH850 5.391e-3 3.254e-3 X 1.429e127 
SH700 3.046e-3 1.674e-3 X* Not Listed 
SH500 8.972e-4 6.094e-4 X 1.573e75 
GHCB 2499.836 4941.639 X* 1.000 
U10 -0.515 0.402 X* 1.218 
V10 1.736 0.526 X 1.133 
WS10 4.995 4.347 X 0.958 
WD10 172.954 192.844 X 0.997 
V850 3.702 6.220e-2 X 0.965 
WS850 10.298 8.792 X 0.937 
V700 2.172 -3.221 X 1.017 
WD700 245.478 271.342 X* 0.991 
V500 2.134 -4.251 X 1.018 
WD500 255.692 274.588 X 1.001 
UWSS700 10.273 8.217 X 1.032 
VWSS700 0.437 -3.747   
VWSS500 0.398 -4.777   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 286.420 284.502 X 0.918 
T850 281.557 278.719 X* 0.852 
PW 18.191 11.697 X 0.900 
4LI 0.451 6.891 X* 0.580 
CAPE 244.027 84.518 X* 0.998 
SRH 195.678 113.138 X 1.002 
SH850 5.525e-3 3.271e-3 X 1.393e163 
SH700 3.113e-3 1.700e-3 X* Not Listed 
SH500 9.102e-4 6.220e-4 X 2.369e29 
GHCB 2210.095 4927.948 X* 1.000 
GH700 3024.710 3039.079 X* 0.992 
U10 -0.482 0.361 X 1.130 
V10 1.505 0.535 X 1.104 
WS10 5.060 4.403 X 0.977 
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Table B25 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD10 172.444 189.977 X 0.996 
V850 3.380 0.123 X 0.949 
WS850 10.327 8.847 X 0.956 
WD850 213.732 229.910 X 1.003 
V700 2.160 -3.076 X 1.049 
WD700 245.472 271.754 X* 0.988 
V500 2.086 -4.149 X 0.996 
WD500 255.724 274.154 X 1.004 
UWSS700 10.189 8.228 X 1.055 
VWSS700 0.655 -3.611   
VWSS500 0.581 -4.684   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 286.462 284.680 X 0.944 
T850 281.497 278.797 X* 0.814 
PW 18.564 11.799 X 0.895 
4LI 0.322 6.811 X* 0.557 
CAPE 259.573 84.947 X* 0.998 
SRH 197.770 114.852 X 1.002 
SH850 5.648e-3 3.305e-3 X* 3.717e208 
SH700 3.180e-3 1.726e-3 X* Not Listed 
SH500 9.263e-4 6.310e-4 X 0.000 
GHCB 2056.745 4934.222 X* 1.000 
GH700 3023.843 3039.647 X* 0.990 
U10 -0.433 0.325 X 0.970 
WS10 5.148 4.461 X 0.986 
V850 3.121 0.233 X 0.901 
WS850 10.413 8.846 X 0.986 
WD850 215.384 232.785 X 1.004 
V700 2.148 -2.945 X 1.204 
WD700 246.938 271.987 X* 0.989 
V500 2.069 -3.997 X 0.993 
WD500 256.475 273.232 X 1.005 
UWSS700 10.053 8.212 X 1.043 
VWSS700 0.883 -3.507 X 0.886 
VWSS500 0.803 -4.559   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 286.464 284.822 X 0.969 
T850 281.430 278.886 X* 0.833 
PW 18.907 11.909 X 0.893 
4LI 0.258 6.720 X* 0.586 
431 
Table B25 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
CAPE 275.141 86.408 X* 0.998 
SRH 199.030 117.068 X 1.001 
SH850 5.748e-3 3.333e-3 X* 4.215e217 
SH700 3.245e-3 1.752e-3 X* Not Listed 
SH500 9.406e-4 6.417e-4 X 7.645e79 
GHCB 1898.702 4971.063 X* 1.000 
GH700 3023.419 3039.922 X* 0.990 
U10 -0.373 0.309 X 0.951 
WS10 5.241 4.507 X 0.969 
V850 2.808 0.334 X 0.899 
WS850 10.521 8.861 X 1.020 
WD850 216.034 233.930 X 1.003 
V700 2.135 -2.777 X 1.164 
WD700 248.140 272.427 X 0.992 
V500 2.000 -3.784 X 0.971 
WD500 257.368 272.086 X 1.005 
UWSS700 9.923 8.209 X 1.020 
VWSS700 1.089 -3.391 X 0.940 
VWSS500 0.955 -4.397   
 
Table B26. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in May.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 289.809 288.653 X 0.964 
T850 285.271 282.540 X 0.969 
T700 275.412 273.808 X 0.891 
SMC 509.183 559.595 X 1.000 
PW 20.825 16.160 X 0.908 
4LI 1.123 4.931 X* 0.774 
CAPE 315.784 167.183 X 1.000 
SRH 151.175 81.416 X* 1.006 
SH850 6.144e-3 4.832e-3 X 5.885e24 
SH700 3.600e-3 2.356e-3 X* 3.195e223 
SH500 1.115e-3 7.098e-4 X* Not Listed 
GHCB 3795.936 4944.987 X 1.000 
U10 -0.473 0.710 X 0.948 
V10 2.208 0.125 X* 1.189 
WS10 4.371 3.830 X 1.058 
WD10 175.536 199.857 X 1.002 
V850 3.568 -1.161 X 1.000 
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Table B26 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS850 8.462 7.538 X 0.928 
WD850 216.898 232.972 X 0.997 
V700 0.550 -3.742 X 0.974 
V500 -0.927 -5.289 X 1.057 
UWSS700 8.268 6.244 X 1.004 
VWSS700 -1.658 -3.867   
UWSS500 13.533 11.582 X 1.014 
VWSS500 -3.135 -5.414   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 289.942 288.754 X 0.958 
T850 285.345 282.584 X 0.966 
T700 275.429 273.871 X 0.876 
SMC 509.083 559.431 X 1.000 
PW 21.175 16.104 X 0.924 
4LI 0.878 4.915 X* 0.759 
CAPE 331.483 166.563 X 1.000 
SRH 150.878 81.396 X* 1.007 
SH850 6.257e-3 4.822e-3 X 2.686e17 
SH700 3.663e-3 2.334e-3 X* 1.495e242 
SH500 1.137e-3 7.098e-4 X* Not Listed 
GHCB 3578.438 4942.463 X 1.000 
U10 -0.506 0.679 X 0.950 
V10 2.217 0.186 X 1.176 
WS10 4.364 3.801 X 1.051 
WD10 176.571 198.659 X 1.003 
V850 3.625 -1.077 X 0.989 
WS850 8.432 7.460 X 0.927 
WD850 215.992 232.230 X 0.997 
V700 0.730 -3.658 X 0.966 
V500 -0.692 -5.244 X 1.094 
UWSS700 8.220 6.270 X 0.978 
VWSS700 -1.487 -3.844   
UWSS500 13.591 11.572 X 1.024 
VWSS500 -3.375 -5.430 X 0.975 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 290.127 288.912 X 0.957 
T850 285.409 282.643 X 0.981 
T700 275.446 273.933 X 0.855 
SMC 508.975 559.262 X 1.000 
PW 21.495 16.055 X 0.927 
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Table B26 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
4LI 0.643 4.875 X* 0.758 
CAPE 347.275 168.104 X 1.000 
SRH 150.266 81.343 X 1.008 
SH850 6.372e-3 4.805e-3 X 3.723e27 
SH700 3.716e-3 2.317e-3 X* 4.027e254 
SH500 1.155e-3 7.079e-4 X* Not Listed 
GHCB 3445.910 5020.454 X 1.000 
U10 -0.545 0.646 X 0.948 
V10 2.206 0.269 X* 1.198 
WS10 4.345 3.782 X 1.015 
WD10 177.105 197.895 X 1.002 
V850 3.714 -0.913 X 0.978 
WS850 8.402 7.368 X 0.953 
WD850 213.575 229.588 X 0.998 
V700 0.921 -3.567 X 0.978 
V500 -0.451 -5.181 X 1.060 
UWSS700 8.199 6.297 X 0.954 
VWSS700 -1.286 -3.835   
UWSS500 13.666 11.591 X 1.031 
VWSS500 -2.658 -5.449   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 290.315 289.088 X 0.956 
T850 285.486 282.703 X 1.000 
T700 275.477 273.998 X* 0.835 
SMC 508.851 559.079 X 1.000 
PW 21.794 16.048 X 0.919 
4LI 0.406 4.822 X* 0.750 
CAPE 367.204 168.934 X 1.000 
SRH 149.947 81.477 X* 1.008 
SH850 6.488e-3 4.819e-3 X 1.503e42 
SH700 3.767e-3 2.304e-3 X* 1.552e261 
SH500 1.170e-3 7.083e-4 X* Not Listed 
GHCB 3240.158 5113.521 X 1.000 
U10 -0.582 0.585 X 0.894 
V10 2.215 0.361 X* 1.193 
WS10 4.347 3.763 X 0.980 
WD10 177.455 196.154 X 1.002 
V850 3.847 -0.638 X 0.960 
WS850 8.430 7.235 X 0.990 
V700 1.098 -3.455 X 0.996 
V500 -0.267 -5.102 X 1.050 
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Table B26 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 8.202 6.335 X 0.919 
VWSS700 -1.117 -3.816   
UWSS500 13.729 11.632 X 1.040 
VWSS500 -2.482 -5.463   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 290.547 289.281 X 0.970 
T850 285.573 282.771 X 1.008 
T700 275.486 274.077 X* 0.790 
SMC 508.836 558.915 X 1.001 
PW 22.134 16.066 X 0.902 
4LI 0.113 4.759 X* 0.713 
CAPE 394.945 175.549 X 1.000 
SRH 151.119 81.679 X* 1.009 
SH850 6.599e-3 4.826e-3 X 2.568e53 
SH700 3.834e-3 2.307e-3 X* 1.207e302 
SH500 1.180e-3 7.064e-4 X* Not Listed 
GHCB 3043.868 5135.522 X 1.000 
U10 -0.608 0.522 X 0.886 
V10 2.219 0.464 X* 1.192 
WS10 4.380 3.772 X 0.943 
WD10 176.536 194.355 X 1.002 
V850 3.945 -0.324 X 0.947 
WS850 8.465 7.166 X 1.022 
V700 1.321 -3.312 X 1.004 
V500 -0.169 -4.995 X 1.043 
UWSS700 8.202 6.403 X* 0.890 
VWSS700 -0.898 -3.776   
UWSS500 13.749 11.675 X 1.057 
VWSS500 -2.388 -5.460   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 290.831 289.521 X 0.977 
T850 285.668 282.848 X 1.025 
T700 275.488 274.147 X* 0.763 
SMC 508.818 558.742 X 1.001 
PW 22.511 16.138 X 0.897 
4LI -0.198 4.666 X* 0.694 
CAPE 426.172 184.094 X 0.999 
SRH 152.928 82.624 X* 1.008 
SH850 6.722e-3 4.854e-3 X 5.963e76 
SH700 3.904e-3 2.318e-3 X* 4.124e297 
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Table B26 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.195e-3 7.083e-3 X* Not Listed 
GHCB 2793.667 5171.734 X 1.000 
U10 -0.635 0.468 X 0.892 
V10 2.225 0.543 X 1.162 
WS10 4.424 3.793 X 0.916 
WD10 175.002 192.823 X 1.002 
V850 3.991 -9.150e-2 X 0.933 
WS850 8.494 7.110 X 1.045 
V700 1.522 -3.161 X 1.044 
V500 -0.157 -4.903 X 1.019 
WD500 261.323 273.645 X 1.001 
UWSS700 8.242 6.453 X* 0.893 
VWSS700 -0.702 -3.704   
UWSS500 13.778 11.706 X 1.056 
VWSS500 -2.381 -5.445   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 291.068 289.733 X 0.988 
T850 285.750 282.926 X 1.032 
T700 275.480 274.222 X* 0.731 
SMC 508.821 558.561 X 1.001 
PW 22.898 16.231 X 0.887 
4LI -0.455 4.566 X* 0.663 
CAPE 446.889 189.199 X* 0.999 
SRH 155.363 84.398 X* 1.005 
SH850 6.849e-3 4.876e-3 X 3.368e114 
SH700 3.974e-3 2.332e-3 X* 3.279e298 
SH500 1.219e-3 7.188e-4 X* Not Listed 
GHCB 2600.413 5114.052 X 1.000 
U10 -0.630 0.414 X 0.875 
V10 2.168 0.617 X 1.108 
WS10 4.428 3.802 X 0.910 
WD10 173.411 191.353 X 1.001 
V850 3.964 4.062e-2 X 0.932 
WS850 8.502 7.069 X 1.086 
V700 1.641 -3.006 X 1.072 
V500 -0.159 -4.798 X 0.993 
WD500 261.213 274.799 X 0.999 
UWSS700 8.246 6.549 X 0.901 
VWSS700 -0.527 -3.623   
UWSS500 13.737 11.756 X 1.061 
VWSS500 -2.327 -5.416   
436 
Table 26 continued. 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 291.236 289.967 X 0.965 
T850 285.805 283.022 X 1.049 
T700 275.487 274.288 X* 0.722 
SMC 508.929 558.377 X 1.001 
PW 23.348 16.354 X 0.900 
4LI -0.650 4.468 X* 0.634 
CAPE 461.457 189.165 X* 0.999 
SRH 159.452 85.715 X 1.004 
SH850 6.982e-3 4.906e-3 X 5.044e95 
SH700 4.063e-3 2.347e-3 X* 1.149e287 
SH500 1.257e-3 7.373e-4 X* Not Listed 
GHCB 2369.508 5203.840 X* 1.000 
U10 -0.638 0.384 X 0.878 
V10 2.071 0.681 X 1.054 
WS10 4.463 3.813 X 0.895 
WD10 173.314 189.916 X 1.000 
V850 3.959 6.601e-2 X 0.937 
WS850 8.543 6.994 X 1.120 
V700 1.742 -2.849 X 1.100 
V500 -0.116 -4.665 X 0.972 
WD500 261.135 275.756 X 0.998 
UWSS700 8.294 6.578 X 0.932 
VWSS700 -0.329 -3.530   
UWSS500 13.728 11.823 X 1.048 
VWSS500 -2.188 -5.346   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 291.371 290.168 X 0.944 
T850 285.865 283.142 X 1.079 
T700 275.501 274.357 X* 0.724 
SMC 509.048 558.186 X 1.001 
PW 23.787 16.496 X 0.919 
4LI -0.822 4.382 X* 0.640 
CAPE 476.253 188.175 X* 0.999 
SRH 162.734 86.842 X 1.003 
SH850 7.097e-3 4.938e-3 X 5.228e70 
SH700 4.156e-3 2.374e-3 X* 2.202e280 
SH500 1.302e-3 7.566e-4 X* Not Listed 
GHCB 2210.977 5143.617 X* 1.000 
U10 -0.616 0.350 X 0.917 
V10 1.960 0.747 X 1.020 
WS10 4.504 3.817 X 0.962 
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Table B26 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 3.962 0.160 X 0.957 
WS850 8.598 6.939 X 1.083 
WD850 209.965 226.882 X 0.999 
V700 1.802 -2.657 X 1.080 
V500 -3.335e-2 -4.513 X 0.963 
WD500 260.767 275.179 X 0.996 
UWSS700 8.280 6.604 X 0.959 
VWSS700 -0.158 -3.404   
UWSS500 13.644 11.841 X 1.038 
VWSS500 -1.993 -5.261   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 285.884 283.270 X 0.969 
T700 275.519 274.421 X* 0.777 
SMC 509.226 558.011 X 1.001 
PW 24.138 16.668 X 0.926 
4LI -0.925 4.290 X* 0.640 
CAPE 488.250 192.942 X* 0.999 
SRH 166.154 88.056 X 1.002 
SH850 7.182e-3 4.967e-3 X 1.351e60 
SH700 4.227e-3 2.415e-3 X* 1.633e273 
SH500 1.334e-3 7.756e-4 X Not Listed 
GHCB 2160.404 5128.026 X 1.000 
U10 -0.642 0.314 X 0.920 
V10 1.818 0.821 X 0.931 
WS10 4.562 3.822 X 0.961 
V850 3.915 0.286 X 1.017 
WS850 8.681 6.897 X 1.094 
WD850 210.658 226.624 X 1.000 
V700 1.840 -2.488 X 1.070 
V500 4.496e-2 -4.371 X 0.965 
WD500 259.665 274.026 X 0.997 
UWSS700 8.334 6.605 X 0.973 
VWSS700 2.289e-2 -3.309   
UWSS500 13.639 11.842 X 1.024 
VWSS500 -1.773 -5.193   
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Table B27. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in June.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.899 294.601 X 0.954 
T850 290.340 288.129 X 1.058 
T700 280.046 278.815 X 0.880 
SMC 492.945 521.595 X 1.001 
PW 28.922 23.508 X 0.919 
4LI -1.464 1.350 X* 0.821 
CAPE 754.281 459.960 X 1.000 
SRH 123.367 75.519 X 1.001 
SH850 7.734e-3 7.203e-3 X 6.957e78 
SH700 4.862e-3 3.329e-3 X* 1.462e224 
SH500 1.397e-3 9.381e-4 X* 2.192e214 
U10 -0.395 0.803 X 0.964 
V10 2.114 0.744 X 1.148 
WD10 167.735 202.003 X 0.997 
V850 2.998 -0.378 X 0.993 
WD850 211.936 237.819 X 0.998 
V700 0.172 -2.755 X 0.982 
V500 -1.995 -4.159 X 1.002 
UWSS700 7.982 6.267 X 1.014 
VWSS700 -1.942 -3.499   
UWSS500 12.868 10.800 X 1.047 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 296.080 294.752 X 0.951 
T850 290.413 288.160 X 1.051 
T700 280.071 278.859 X* 0.866 
SMC 492.943 521.421 X 1.001 
PW 29.221 23.430 X 0.922 
4LI -1.692 1.333 X* 0.794 
CAPE 799.111 469.759 X 1.000 
SRH 125.118 75.105 X 1.002 
SH850 8.804e-3 7.190e-3 X 1.162e68 
SH700 4.908e-3 3.301e-3 X* 3.948e236 
SH500 1.423e-3 9.307e-4 X* 3.144e233 
U10 -0.444 0.759 X 0.949 
V10 2.142 0.761 X 1.146 
WD10 167.679 201.193 X 0.998 
V850 3.082 -0.315 X 0.983 
WD850 212.603 236.121 X 0.999 
V700 0.357 -2.666 X 0.988 
V500 -1.896 -4.190 X 1.009 
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Table B27 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 8.143 6.250 X 1.022 
VWSS700 -1.784 -3.427   
UWSS500 12.978 10.799 X 1.034 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 296.262 294.888 X 0.949 
T850 290.483 288.195 X 1.099 
T700 280.098 278.901 X* 0.793 
SMC 492.916 521.241 X 1.000 
PW 29.487 23.379 X 0.964 
4LI -1.921 1.308 X* 0.815 
CAPE 843.325 485.360 X 1.000 
SRH 127.042 75.934 X 1.003 
SH850 8.887e-3 7.185e-3 X 1.025e55 
SH700 4.942e-3 3.283e-3 X* 1.273e233 
SH500 1.442e-3 9.298e-4 X 5.022e207 
GHCB 3370.431 4189.382 X 1.000 
U10 -0.498 0.703 X 0.942 
V10 2.155 0.785 X* 1.221 
WD10 167.252 199.567 X 0.997 
V850 3.143 -0.151 X 0.955 
WD850 212.725 233.033 X 1.000 
V700 0.525 -2.548 X 0.979 
V500 -1.772 -4.247 X 1.028 
UWSS700 8.303 6.279 X 1.030 
VWSS700 -1.630 -3.333   
UWSS500 13.079 10.813 X 1.023 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 296.478 295.062 X 0.930 
T850 290.562 288.245 X 1.159 
T700 280.128 278.934 X* 0.792 
SMC 492.867 521.048 X 1.001 
PW 29.717 23.385 X 0.968 
4LI -2.155 1.251 X* 0.796 
CAPE 896.539 509.983 X 0.999 
SRH 128.576 76.739 X 1.004 
SH850 8.974e-3 7.194e-3 X 1.779e29 
SH700 4.963e-3 3.285e-3 X* 4.393e212 
SH500 1.454e-3 9.213e-4 X* 4.881e240 
GHCB 3237.327 4311.939 X 1.000 
U10 -0.534 0.648 X 0.916 
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Table B27 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V10 2.134 0.841 X* 1.205 
WD10 168.048 197.145 X 0.999 
V850 3.195 6.392e-2 X 0.948 
WD850 211.816 230.680 X 1.000 
V700 0.694 -2.424 X 0.966 
V500 -1.641 -4.291 X 1.056 
UWSS700 8.394 6.331 X 1.032 
VWSS700 -1.440 -3.265   
UWSS500 13.163 10.789 X 1.025 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 296.655 295.241 X 0.922 
T850 290.652 288.329 X 1.186 
T700 280.149 278.979 X* 0.757 
SMC 492.849 520.844 X 1.000 
PW 30.116 23.426 X 0.985 
4LI -2.410 1.162 X* 0.766 
CAPE 951.424 535.179 X 0.999 
SRH 131.590 77.602 X 1.004 
SH850 9.084e-3 7.209e-3 X 1.183e24 
SH700 5.044e-3 3.281e-3 X* 2.446e211 
SH500 1.473e-3 9.234e-4 X* 8.238e264 
GHCB 3040.764 4325.382 X 1.000 
U10 -0.588 0.607 X 0.924 
V10 2.102 0.913 X* 1.218 
WD10 167.735 194.887 X 1.000 
V850 3.200 0.303 X 0.940 
WD850 209.621 227.840 X 0.998 
V700 0.782 -2.328 X 0.947 
V500 -1.596 -4.259 X 1.076 
UWSS700 8.403 6.359 X 1.043 
VWSS700 -1.320 -3.242   
UWSS500 13.189 10.764 X 1.024 
VWSS500 -3.698 -5.173   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 296.794 295.400 X 0.927 
T850 290.746 288.419 X* 1.257 
T700 280.168 279.018 X* 0.708 
SMC 492.818 520.640 X 1.000 
PW 30.547 23.494 X 1.003 
4LI -2.613 1.062 X* 0.745 
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Table B27 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
CAPE 995.772 561.113 X* 0.999 
SRH 134.404 78.964 X 1.005 
SH850 9.183e-3 7.243e-3 X 0.000 
SH700 5.148e-3 3.279e-3 X* 8.099e237 
SH500 1.501e-3 9.253e-4 X 1.624e242 
GHCB 2770.220 4495.315 X 1.000 
U10 -0.652 0.565 X 0.951 
V10 2.063 0.990 X 1.160 
WD10 167.005 193.320 X 1.001 
V850 3.260 0.513 X 0.947 
WD850 207.341 227.109 X 0.996 
V700 0.864 -2.257 X 0.936 
V500 -1.563 -4.230 X* 1.094 
UWSS700 8.377 6.374 X 1.038 
VWSS700 -1.198 -3.246   
UWSS500 13.213 10.741 X 1.030 
VWSS500 -3.625 -5.220   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 296.924 295.578 X 0.903 
T850 290.832 288.508 X* 1.312 
T700 280.186 279.047 X* 0.669 
PW 31.075 23.598 X 1.014 
4LI -2.786 0.970 X* 0.717 
CAPE 1031.288 581.956 X 0.999 
SRH 136.705 80.922 X 1.005 
SH850 9.270e-3 7.266e-3 X 0.000 
SH700 5.269e-3 3.297e-3 X* 5.772e275 
SH500 1.563e-3 9.371e-4 X* 7.413e258 
GHCB 2631.006 4490.833 X 1.000 
U10 -0.704 0.519 X 0.918 
V10 2.074 1.031 X 1.116 
WD10 166.107 193.006 X 1.002 
V850 3.315 0.644 X 0.969 
WD850 206.348 227.255 X 0.994 
V700 0.963 -2.220 X 0.935 
V500 -1.534 -4.186 X 1.088 
UWSS700 8.307 6.832 X 1.029 
VWSS700 -1.111 -3.250   
UWSS500 13.220 10.713 X 1.032 
VWSS500 -3.607 -5.217   
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Table B27 continued. 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 297.000 295.732 X 0.911 
T850 290.854 288.606 X 1.240 
T700 280.167 279.077 X* 0.671 
PW 31.724 23.733 X 0.989 
4LI -2.927 0.902 X* 0.652 
CAPE 1060.309 600.463 X* 0.999 
SRH 138.074 83.250 X 1.004 
SH850 9.357e-3 7.310e-3 X 0.000 
SH700 5.425e-3 3.332e-3 X* Not Listed 
SH500 1.634e-3 9.400e-4 X* Not Listed 
GHCB 2460.835 4619.561 X* 1.000 
U10 -0.729 0.473 X 0.957 
V10 2.046 1.071 X 1.034 
WD10 165.610 190.062 X 1.001 
V850 3.407 0.728 X 1.011 
WD850 205.503 227.340 X 0.995 
V700 1.044 -2.152 X 0.949 
V500 -1.534 -4.155 X 1.060 
UWSS700 8.217 6.384 X 1.028 
VWSS700 -1.002 -3.223   
UWSS500 13.187 10.694 X 1.026 
VWSS500 -3.580 -5.226   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 297.029 295.861 X 0.913 
T850 290.833 288.689 X 1.171 
T700 280.136 279.104 X* 0.722 
PW 32.403 23.854 X 0.981 
4LI -3.063 0.838 X* 0.622 
CAPE 1088.492 612.185 X* 0.999 
SRH 140.299 84.773 X 1.002 
SH850 9.456e-3 7.345e-3 X 0.000 
SH700 5.579e-3 3.362e-3 X* Not Listed 
SH500 1.711e-3 9.442e-4 X* Not Listed 
GHCB 2295.548 4553.268 X* 1.000 
U10 -0.750 0.429 X 0.934 
V10 2.000 1.100 X 0.997 
WD10 165.348 187.262 X 1.003 
V850 3.472 0.830 X 1.029 
WD850 205.059 227.027 X 0.996 
V700 1.141 -2.094 X 0.975 
V500 -1.538 -4.109 X 1.026 
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Table B27 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 8.154 6.376 X 1.005 
VWSS700 -0.859 -3.194   
UWSS500 13.179 10.679 X 1.042 
VWSS500 -3.538 -5.209   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.799 288.768 X 1.110 
T700 280.134 279.139 X* 0.711 
PW 32.922 23.987 X 0.967 
4LI -3.146 0.767 X* 0.662 
CAPE 1108.510 614.565 X* 0.999 
SRH 142.471 86.326 X 1.005 
SH850 9.543e-3 7.403e-3 X 0.000 
SH700 5.696e-3 3.389e-3 X* Not Listed 
SH500 1.766e-3 9.508e-4 X* Not Listed 
GHCB 2197.193 4468.308 X* 1.000 
U10 -0.760 0.393 X 0.873 
V10 1.935 1.147 X 0.979 
WD10 165.355 183.303 X 1.004 
V850 3.538 1.006 X 1.007 
WS850 7.821 6.962 X 0.979 
WD850 205.164 224.778 X 1.000 
V700 1.253 -2.056 X 1.027 
V500 -1.563 -4.072 X 1.009 
UWSS700 8.161 6.341 X 0.973 
VWSS700 -0.682 -3.203   
UWSS500 13.174 10.702 X 1.036 
VWSS500 -3.498 -5.219   
 
Table B28. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in July.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.441 297.166 X 0.963 
T850 293.057 290.803 X 1.058 
T700 282.362 281.200 X 0.945 
PW 33.273 27.551 X 0.979 
4LI -2.467 0.173 X* 0.809 
CAPE 922.568 609.422 X 1.000 
SRH 109.579 78.697 X 1.002 
SH850 9.760e-3 8.372e-3 X 1.742e20 
444 
Table B28 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 5.678e-3 3.972e-3 X* 4.541e138 
SH500 1.711e-3 1.098e-3 X* 6.869e166 
SH200 4.701e-5 4.461e-5 X 0.000 
U10 -0.218 0.358 X 0.876 
V10 1.8020 1.066 X 1.067 
V850 2.139 0.403 X 0.989 
U700 6.865 5.672 X 1.009 
V700 -0.969 -2.802 X 0.973 
U500 10.285 8.753 X 1.046 
V500 -2.948 -4.616 X 1.028 
UWSS700 7.084 5.314   
VWSS700 -2.771 -3.867   
UWSS500 10.503 8.395   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.549 297.259 X 0.922 
T850 293.106 290.822 X 1.070 
T700 282.369 281.221 X 0.933 
PW 33.489 27.511 X 0.962 
4LI -2.596 0.193 X* 0.757 
CAPE 954.248 616.328 X 1.000 
SRH 111.699 77.826 X 1.002 
SH850 9.813e-3 8.333e-3 X 1.689e11 
SH700 5.725e-3 3.967e-3 X* 4.003e183 
SH500 1.724e-3 1.101e-3 X 6.362e154 
SH200 4.700e-5 4.451e-5 X 0.000 
GHCB 3458.802 4704.335 X 1.000 
U10 -0.256 0.368 X 0.866 
V10 1.776 1.088 X 1.000 
V850 2.149 0.400 X 1.012 
U700 6.938 5.661 X 1.024 
V700 -0.857 -2.785 X 0.989 
U500 10.427 8.807 X 1.025 
V500 -2.881 -4.583 X 1.000 
UWSS700 7.194 5.293   
VWSS700 -2.632 -3.873   
UWSS500 10.683 8.439   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.717 297.404 X 0.938 
T850 293.170 290.851 X 1.084 
T700 282.372 281.248 X 0.919 
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Table B28 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
PW 33.719 27.493 X 0.958 
4LI -2.746 0.176 X* 0.781 
CAPE 990.157 629.155 X 1.000 
SRH 114.574 77.335 X 1.004 
SH850 9.869e-3 8.319e-3 X 5.368e35 
SH700 5.785e-3 3.955e-3 X* 6.247e190 
SH500 1.738e-3 1.108e-3 X 2.678e135 
SH200 4.681e-5 4.444e-5 X 0.000 
GHCB 3300.409 4763.151 X 1.000 
U10 -0.314 0.378 X 0.868 
V10 1.738 1.099 X 1.014 
WD10 171.826 189.540 X 1.000 
V850 2.175 0.436 X 0.975 
U700 7.008 5.682 X 1.001 
V700 -0.778 -2.731 X 1.007 
U500 10.577 8.823 X 1.039 
V500 -2.865 -4.569 X 1.004 
UWSS700 7.322 5.304   
VWSS700 -2.516 -3.831   
UWSS500 10.891 8.445   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.919 297.610 X 0.942 
T850 293.254 290.894 X 1.048 
T700 282.357 281.268 X 0.941 
PW 34.011 27.535 X 0.937 
4LI -2.910 0.109 X* 0.750 
CAPE 1026.471 641.057 X 0.999 
SRH 117.146 77.410 X 1.005 
SH850 9.936e-3 8.433e-3 X 3.740e50 
SH700 5.854e-3 3.956e-3 X* 5.701e213 
SH500 1.764e-3 1.110e-3 X 6.963e162 
SH200 4.680e-5 4.429e-5 X 0.000 
GHCB 3175.153 4711.122 X* 1.000 
U10 -0.388 0.374 X 0.870 
V10 1.741 1.118 X 1.023 
WD10 170.262 188.334 X 1.001 
V850 2.289 0.590 X 0.958 
U700 7.027 5.664 X 0.993 
V700 -0.720 -2.661 X 1.016 
U500 10.670 8.781 X 1.045 
V500 -2.877 -4.575 X 1.000 
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Table B28 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 7.414 5.290   
VWSS700 -2.461 -3.778   
UWSS500 11.058 8.407   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 299.144 297.854 x 0.935 
T850 293.332 290.950 X 1.085 
T700 282.313 281.285 X 0.907 
PW 34.350 27.613 X 0.961 
4LI -2.526 3.429e-2 X* 0.741 
CAPE 1066.614 656.766 X 0.999 
SRH 118.766 77.239 X 1.005 
SH850 1.001e-2 8.379e-3 X 6.580e36 
SH700 5.939e-3 3.952e-3 X* 5.223e195 
SH500 1.796e-3 1.116e-3 X* 6.529e189 
SH200 4.672e-5 4.435e-5 X 0.000 
GHCB 3150.307 4536.113 X 1.000 
U10 -0.413 0.396 X 0.810 
V10 1.732 1.157 X 0.984 
WD10 169.795 187.574 X 1.005 
V850 2.405 0.764 X 0.981 
U700 6.983 5.639 X 0.983 
V700 -0.637 -2.606 X 0.998 
U500 10.713 8.737 X 1.054 
V500 -2.853 -4.573 X 1.018 
UWSS700 7.395 5.243   
VWSS700 -2.369 -3.763   
UWSS500 11.126 8.341   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 299.334 298.081 X 0.940 
T850 293.398 291.017 X* 1.235 
T700 282.272 281.318 X* 0.800 
PW 34.734 27.390 X 0.966 
CAPE 1113.098 668.117 X 1.000 
SRH 119.849 76.987 X 1.005 
SH850 1.010e-2 8.401e-3 X 1.319e64 
SH700 6.040e-3 3.951e-3 X* 6.528e174 
SH500 1.831e-3 1.124e-3 X* 5.272e291 
SH200 4.674e-5 4.448e-5 X 0.000 
GHCB 2954.967 4671.722 X* 1.000 
U10 -0.421 0.411 X* 0.779 
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Table B28 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V10 1.747 1.200 X 0.975 
WD10 169.568 185.952 X* 1.006 
V850 2.544 0.931 X 0.985 
U700 6.921 5.608 X 0.989 
V700 -0.545 -2.545 X 1.004 
U500 10.696 8.688 X 1.051 
V500 -2.829 -4.543 X 1.018 
UWSS700 7.341 5.198   
VWSS700 -2.292 -3.745   
UWSS500 11.116 8.278   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 299.473 298.267 X 0.943 
T850 293.473 291.099 X* 1.260 
T700 282.229 281.357 X* 0.770 
PW 35.079 27.824 X 0.953 
CAPE 1132.238 677.042 X 1.000 
SRH 120.350 77.278 X 1.006 
SH850 1.017e-2 8.454e-3 X 3.747e144 
SH700 6.140e-3 3.963e-3 X* 1.103e185 
SH500 1.872e-3 1.138e-3 X* Not Listed 
GHCB 2893.124 4494.211 X* 1.000 
U10 -0.417 0.398 X 0.824 
WD10 168.794 185.949 X 1.005 
V850 2.599 0.990 X 1.001 
U700 6.809 5.566 X 0.969 
V700 -0.454 -2.488 X 0.969 
U500 10.682 8.633 X 1.054 
V500 -2.865 -4.480 X 0.997 
UWSS700 7.226 5.168   
VWSS700 -2.186 -3.736 X 1.065 
UWSS500 11.100 8.235   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 299.602 298.465 X 0.948 
T850 293.515 291.176 X* 1.287 
T700 282.193 281.389 X* 0.746 
PW 35.587 27.972 X 0.955 
CAPE 1145.539 686.902 X 1.000 
SRH 120.787 77.607 X 1.007 
SH850 1.028e-2 8.487e-3 X 6.076e27 
SH700 6.253e-3 3.990e-3 X* 4.095e204 
448 
Table B28 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.927e-3 1.160e-3 X* Not Listed 
GHCB 2658.545 4591.577 X* 1.000 
U10 -0.437 0.372 X 0.874 
WD10 167.855 184.312 X 1.005 
V850 2.555 1.005 X 1.084 
U700 6.739 5.535 X 0.920 
V700 -0.378 -2.397 X 0.995 
U500 10.672 8.587 X 1.085 
V500 -2.908 -4.445 X 0.976 
UWSS700 7.177 5.163   
VWSS700 -2.097 -3.689 X 1.065 
UWSS500 11.109 8.214   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 293.545 291.257 X 1.103 
T700 282.158 281.417 X 0.829 
PW 36.131 28.144 X 0.962 
4LI -2.867 -0.250 X* 0.794 
CAPE 1152.729 698.355 X 1.000 
SRH 121.848 78.268 X* 1.007 
SH850 1.039e-2 8.517e-3 X 0.020 
SH700 6.371e-3 4.033e-3 X* 4.781e243 
SH500 1.987e-3 1.188e-3 X* Not Listed 
SH200 4.718e-5 4.484e-5 X 0.000 
GHCB 2434.514 4549.328 X* 1.000 
U10 -0.478 0.333 X 0.950 
WD10 166.275 183.129 X 1.004 
V850 2.495 1.016 X 0.992 
U700 6.707 5.509 X 0.892 
V700 -0.336 -2.330 X 1.009 
U500 10.668 8.557 X 1.080 
V500 -2.950 -4.410 X 0.967 
WD500 274.956 258.862 X 1.004 
UWSS700 7.185 5.176   
VWSS700 -2.025 -3.670 X 1.086 
UWSS500 11.146 8.224   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 293.535 291.338 X 1.092 
T700 282.159 281.441 X 0.827 
PW 36.617 38.300 X 0.945 
4LI -3.449 -0.318 X* 0.725 
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Table B28 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
CAPE 1157.930 711.220 X 0.999 
SRH 123.347 78.271 X* 1.009 
SH850 1.047e-2 8.495e-3 X 92.039 
SH700 6.457e-3 4.080e-3 X* 2.105e278 
SH500 2.048e-3 1.219e-3 X* Not Listed 
SH200 4.775e-5 4.472e-5 X Not Listed 
GHCB 2399.407 4732.714 X* 1.000 
U10 -0.511 0.280 X 1.011 
WD10 166.099 180.906 X 1.003 
V850 2.419 1.128 X 0.941 
U700 6.785 5.490 X 0.893 
V700 -0.322 -2.254 X 1.056 
U500 10.621 8.567 X 1.050 
V500 -2.965 -4.369 X 0.972 
WD500 276.285 258.588 X 1.005 
UWSS700 7.296 5.210   
VWSS700 -1.947 -3.661 X 1.045 
UWSS500 11.132 8.287   
VWSS500 -4.590 -5.776   
 
Table B29. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in August.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.350 296.624 X 0.936 
T850 292.826 289.735 X 1.100 
T700 282.136 280.638 X 1.100 
SMC 406.700 440.992 X 1.000 
PW 33.427 26.564 X 0.980 
4LI -2.291 1.106 X 1.036 
CAPE 916.683 422.170 X 1.000 
SRH 124.002 74.345 X 1.006 
SH850 9.842e-3 7.957e-3 X 1.805e88 
SH700 5.660e-3 3.687e-3 X* 1.674e172 
SH500 1.786e-3 1.048e-3 X* 1.742e276 
GHCB 3664.890 4865.442 X 1.000 
GH500 5869.324 5857.440 X 1.012 
GH200 12348.307 12323.349 X* 0.988 
U10 -0.690 -1.586e-2 X 1.000 
V10 2.277 0.518 X 1.095 
WS10 3.708 3.377 X 0.902 
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Table B29 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 3.486 -8.002e-2 X 1.064 
WS850 6.740 5.826 X* 0.849 
U700 6.694 4.946 X 1.040 
V700 -0.188 -3.094 X 1.010 
U500 10.158 8.529 X 1.070 
V500 -2.394 -4.779 X 1.070 
UWSS700 7.383 4.962   
VWSS700 -2.464 -3.611   
UWSS500 10.847 8.545   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.317 296.603 X 0.931 
T850 292.836 289.747 X 1.091 
T700 282.135 280.677 X 1.083 
SMC 406.800 440.876 X 1.000 
PW 33.688 26.511 X 1.011 
4LI -2.442 1.121 X 1.003 
CAPE 945.265 424.727 X 1.000 
SRH 125.822 73.082 X 1.008 
SH850 9.920e-3 7.926e-3 X 1.247e83 
SH700 5.707e-3 3.676e-3 X* 5.069e172 
SH500 1.810e-3 1.054e-3 X* 3.359e267 
GHCB 3517.174 5069.494 X 1.000 
GH500 5869.219 5858.264 X 1.014 
GH200 12347.837 12323.997 X* 0.985 
U10 -0.745 -6.751e-3 X 1.041 
V10 2.252 0.589 X 1.300 
WS10 3.736 3.334 X 0.948 
V850 3.555 2.644e-2 X 1.062 
WS850 6.727 5.739 X* 0.832 
U700 6.750 4.897 X 1.023 
V700 -7.032e-2 -3.011 X 1.035 
U500 10.224 8.435 X 1.071 
V500 -2.270 -4.757 X 0.886 
UWSS700 7.495 4.904   
VWSS700 -2.322 -3.600   
UWSS500 10.969 8.442   
VWSS500 -4.205 -5.347 X 1.206 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.348 296.623 X 0.922 
T850 292.874 289.766 X 1.127 
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Table B29 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
T700 282.127 280.711 X 1.065 
SMC 406.887 440.752 X 1.000 
PW 34.003 26.499 X 1.002 
4LI -2.598 1.122 X 0.935 
CAPE 975.373 431.911 X 1.000 
SRH 128.453 72.730 X* 1.008 
SH850 1.000e-2 7.897e-3 X 4.864e67 
SH700 5.772e-3 3.675e-3 X* 8.036e168 
SH500 1.839e-3 1.066e-3 X* 7.573e226 
GHCB 3204.887 5200.619 X* 1.000 
GH200 12347.701 12324.613 X* 0.991 
U10 -0.781 -1.509e-2 X 1.071 
V10 2.250 0.663 X 1.074 
WS10 3.781 3.295 X 1.069 
V850 3.652 0.154 X 1.081 
WS850 6.722 5.684 X* 0.795 
U700 6.791 4.875 X 1.023 
V700 6.700e-2 -2.903 X 1.027 
U500 10.269 8.345 X 1.053 
V500 -2.152 -4.692 X 1.048 
UWSS700 7.572 4.890   
VWSS700 -2.183 -3.566   
UWSS500 11.049 8.360   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.386 296.627 X 0.918 
T850 292.921 289.792 X 1.134 
T700 282.106 280.738 X 1.017 
SMC 406.936 440.624 X 0.999 
PW 34.372 26.466 X 1.016 
4LI -2.779 1.124 X 0.886 
CAPE 1008.930 441.592 X 1.000 
SRH 131.947 72.570 X* 1.009 
SH850 1.012e-2 7.886e-3 X 6.235e45 
SH700 5.865e-3 3.663e-3 X* 8.190e160 
SH500 1.866e-3 1.074e-3 X* 6.597e211 
GHCB 3193.282 5264.706 X* 1.000 
GH200 12347.326 12324.837 X* 0.992 
U10 -0.797 -7.615e-3 X 1.083 
V10 2.233 0.707 X 1.086 
WS10 3.799 3.275 X 1.051 
V850 3.786 0.256 X 1.120 
452 
Table B29 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS850 6.730 5.612 X* 0.777 
U700 6.836 4.843 X 0.999 
V700 0.223 -2.813 X 1.041 
WS700 8.425 7.638 X 1.047 
U500 10.296 8.262 X 1.058 
V500 -2.080 -4.580 X 1.033 
UWSS700 7.634 4.851   
VWSS700 -2.010 -3.520   
UWSS500 11.093 8.270   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.418 296.641 X 0.903 
T850 292.986 289.840 X 1.118 
T700 282.088 280.752 X 0.857 
SMC 407.007 440.496 X 0.998 
PW 34.767 26.499 X 0.922 
4LI -2.951 1.107 X* 0.783 
CAPE 1041.470 450.374 X 1.000 
SRH 134.776 72.581 X* 1.009 
SH850 1.021e-2 7.871e-3 X 1.298e26 
SH700 5.959e-3 3.668e-3 X* 2.420e214 
SH500 1.903e-3 1.087e-3 X* 1.136e267 
GHCB 3049.039 5243.639 X* 1.000 
U10 -0.822 -3.932e-2 X 1.048 
V10 2.214 0.768 X 1.111 
WS10 3.810 3.266 X 1.028 
V850 3.817 0.404 X 1.050 
WS850 6.785 5.602 X* 0.832 
U700 6.894 4.817 X 1.046 
V700 0.316 -2.716 X 1.072 
WS700 8.449 7.589 X 1.021 
U500 10.378 8.224 X 1.042 
V500 -1.980 -4.437 X 1.021 
UWSS700 7.717 4.856   
VWSS700 -1.898 -3.484   
UWSS500 11.201 8.263   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.414 296.639 X 0.914 
T850 293.044 289.898 X 1.081 
T700 282.066 280.773 X 0.858 
SMC 407.087 440.361 X 0.999 
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Table B29 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
PW 35.201 26.555 X 0.902 
4LI -3.124 1.097 X* 0.749 
CAPE 1079.552 459.123 X 1.000 
SRH 137.287 72.942 X* 1.008 
SH850 1.031e-2 7.887e-3 X 1.668e33 
SH700 6.054e-3 3.670e-3 X* 3.282e249 
SH500 1.948e-3 1.098e-3 X* 6.290e301 
GHCB 2998.182 5244.925 X* 1.000 
U10 -0.867 -8.604e-2 X 1.017 
V10 2.201 0.853 X 1.102 
WS10 3.813 3.274 X 0.950 
V850 3.877 0.484 X 1.021 
WS850 6.875 5.570 X 0.886 
U700 6.938 4.809 X 1.037 
V700 0.411 -2.643 X 1.082 
WS700 8.470 7.557 X 1.012 
U500 10.450 8.193 X 1.026 
V500 -1.861 -4.315 X 1.009 
WS500 12.392 11.358 X 1.009 
UWSS700 7.805 4.895   
VWSS700 -1.790 -3.496   
UWSS500 11.317 8.279   
VWSS500 -4.063 -5.168   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.393 296.639 X 0.937 
T850 293.106 289.958 X 1.050 
T700 282.042 280.789 X 0.871 
SMC 407.212 440.227 X 1.000 
PW 35.686 26.687 X* 0.874 
4LI -3.243 1.076 X* 0.736 
CAPE 1101.842 465.050 X 1.000 
SRH 138.790 73.546 X* 1.009 
SH850 1.039e-2 7.920e-3 X 6.663e13 
SH700 6.174e-3 3.693e-3 X* Not Listed 
SH500 2.007e-3 1.120e-3 X* Not Listed 
SH200 4.873e-5 4.644e-5 X Not Listed 
GHCB 2818.498 5184.969 X* 1.000 
U10 -0.937 -0.162 X 0.957 
V10 2.192 0.933 X 1.110 
WS10 3.818 3.306 X 0.849 
V850 3.920 0.551 X 0.990 
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Table B29 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS850 6.980 5.567 X 0.947 
U700 6.935 4.850 X 1.016 
V700 0.503 -2.514 X 1.069 
WS700 8.474 7.564 X 1.036 
U500 10.511 8.212 X 0.988 
V500 -1.718 -4.167 X 1.024 
WS500 12.387 11.271 X 1.047 
UWSS700 7.871 5.013   
VWSS700 -1.690 -3.447   
UWSS500 11.448 8.374   
VWSS500 -3.911 -5.100   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.433 296.730 X 0.963 
T850 293.115 290.012 X 0.993 
T700 281.987 280.794 X 0.908 
SMC 406.848 440.085 X 1.000 
PW 36.212 26.875 X* 0.858 
4LI -3.352 0.995 X* 0.707 
CAPE 1123.688 476.104 X 1.000 
SRH 138.508 74.376 X 1.008 
SH850 1.047e-2 7.979e-3 X 0.000 
SH700 6.309e-3 3.724e-3 X* Not Listed 
SH500 2.062e-3 1.143e-3 X* 2.706e299 
SH200 4.899e-5 4.641e-5 X Not Listed 
GHCB 2674.768 5203.642 X* 1.000 
U10 -0.972 -0.190 X 0.944 
V10 2.149 1.008 X 1.035 
WS10 3.808 3.327 X 0.831 
V850 3.971 0.544 X 1.014 
WS850 7.080 5.555 X 0.982 
U700 6.896 4.913 X 0.986 
V700 0.597 -2.395 X 1.060 
WS700 8.461 7.576 X 1.052 
U500 10.581 8.263 X 0.989 
V500 -1.633 -4.033 X 1.022 
WS500 12.430 11.226 X 1.058 
UWSS700 7.868 5.103   
VWSS700 -1.552 -3.403   
UWSS500 11.553 8.453   
VWSS500 -3.782 -5.041   
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Table B29 continued. 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.438 296.783 X 0.950 
T850 293.117 290.066 X 0.993 
T700 281.942 280.790 X 0.928 
SMC 407.130 439.949 X 1.000 
PW 36.717 27.072 X* 0.857 
4LI -3.444 0.910 X* 0.678 
CAPE 1138.723 490.284 X 1.000 
SRH 138.076 74.894 X 1.006 
SH850 1.054e-2 8.036e-3 X 0.003 
SH700 6.449e-3 3.762e-3 X* Not Listed 
SH500 2.115e-3 1.165e-3 X* Not Listed 
SH200 4.946e-5 4.647e-5 X Not Listed 
GHCB 2540.436 5186.328 X* 1.000 
U10 -0.998 -0.203 X 0.952 
V10 2.086 1.087 X 0.919 
WS10 3.805 3.323 X 0.915 
V850 3.968 0.600 X 1.046 
WS850 7.175 5.577 X 0.980 
U700 6.862 4.955 X 0.940 
V700 0.667 -2.287 X 1.039 
WS700 8.449 7.565 X 1.121 
U500 10.624 8.302 X 1.004 
V500 -1.591 -3.896 X 1.012 
WS500 12.469 11.198 X 1.042 
UWSS700 7.860 5.158   
VWSS700 -1.419 -3.374   
UWSS500 11.622 8.505   
VWSS500 -3.677 -4.982   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 298.458 296.862 X 0.962 
T850 293.097 290.104 X 0.995 
T700 281.920 280.799 X 0.883 
SMC 407.548 439.819 X 0.999 
PW 37.068 27.259 X* 0.852 
4LI -3.497 0.827 X* 0.652 
CAPE 1145.154 502.133 X 1.000 
SRH 136.493 75.357 X 1.001 
SH850 1.057e-2 8.075e-3 X 2.676e27 
SH700 6.547e-3 3.804e-3 X* Not Listed 
SH500 2.161e-3 1.181e-3 X* Not Listed 
SH200 4.994e-5 4.652e-5 X Not Listed 
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Table B29 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 2481.800 5075.122 X* 1.000 
U10 -0.986 -0.210 X 0.887 
V10 2.030 1.149 X 0.890 
WS10 3.811 3.304 X 1.040 
V850 3.872 0.648 X 1.041 
WS850 7.271 5.575 X 1.020 
U700 6.884 5.000 X 0.981 
V700 0.690 -2.242 X 1.028 
WS700 8.485 7.561 X 1.106 
U500 10.676 8.300 X 0.972 
V500 -1.578 -3.802 X 1.002 
WS500 12.539 11.168 X 1.075 
UWSS700 7.870 5.210   
VWSS700 -1.340 -3.390   
UWSS500 11.662 8.511   
VWSS500 -3.608 -4.951   
 
Table B30. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in September.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.861 286.977 X* 0.846 
PW 26.376 20.827 X* 0.866 
4LI 0.442 4.197 X* 0.745 
CAPE 384.625 201.306 X 0.999 
SRH 145.304 79.784 X* 1.007 
SH850 7.618e-3 6.028e-3 X 4.342e18 
SH700 4.578e-3 2.852e-3 X* 4.836e290 
SH500 1.408e-3 8.533e-4 X 3.822e178 
GHCB 3741.919 5744.031 X 1.000 
U10 -0.867 0.150 X 0.906 
V10 2.375 0.722 X* 1.222 
WS10 4.241 3.669 X 0.874 
V850 3.964 0.500 X 1.004 
WS850 7.767 6.783 X 0.962 
U700 7.555 5.922 X 1.103 
V700 1.178 -2.100 X 0.974 
U500 12.119 10.266 X 0.965 
V500 0.250 -3.266 X 1.073 
UWSS700 8.422 5.772   
VWSS700 -1.197 -2.821   
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Table B30 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS500 12.986 10.116   
VWSS500 -2.125 -3.988   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.969 286.983 X 0.906 
T500 261.580 262.430 X 0.872 
PW 26.753 20.806 X 0.916 
4LI 0.160 4.258 X* 0.769 
CAPE 403.444 199.611 X 0.999 
SRH 149.171 80.916 X* 1.008 
SH850 7.740e-3 6.025e-3 X 6.382e21 
SH700 4.658e-3 2.845e-3 X* 4.816e290 
SH500 1.433e-3 8.608e-4 X 1.839e70 
GHCB 3634.750 5879.391 X 1.000 
U10 -0.867 8.352e-2 X 0.907 
V10 2.351 0.765 X 1.273 
WS10 4.224 3.673 X 0.825 
V850 4.072 0.553 X 0.982 
WS850 7.850 6.717 X 0.984 
U700 7.564 5.913 X 1.084 
V700 1.330 -2.058 X 0.997 
U500 12.175 10.267 X 0.972 
V500 0.383 -3.195 X 1.039 
UWSS700 8.432 5.830   
VWSS700 -1.021 -2.823   
UWSS500 13.043 10.183   
VWSS500 -1.986 -3.960 X 1.030 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.081 286.992 X 0.902 
T500 261.465 262.445 X 0.847 
PW 27.121 20.777 X 0.943 
4LI -0.145 4.316 X* 0.744 
CAPE 428.718 194.080 X 0.999 
SRH 153.069 81.958 X* 1.009 
SH850 7.865e-3 6.024e-3 X 0.191 
SH700 4.725e-3 2.840e-3 X* 3.867e293 
SH500 1.458e-3 8.658e-4 X 1.032e53 
GHCB 3532.711 5869.839 X 1.000 
U10 -0.870 3.671e-2 X 0.947 
V10 2.318 0.796 X* 1.256 
WS10 4.203 3.655 X 0.831 
458 
Table B30 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 4.216 0.629 X 0.966 
WS850 7.959 6.687 X 0.992 
U700 7.588 5.935 X 1.037 
V700 1.479 -2.005 X 1.018 
U500 12.269 10.245 X 0.997 
V500 0.499 -3.104 X 1.056 
UWSS700 8.459 5.898   
VWSS700 -0.839 -2.802   
UWSS500 13.139 10.208   
VWSS500 -1.819 -3.901   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.219 287.023 X 0.914 
T500 261.350 262.445 X 0.845 
PW 27.479 20.783 X 0.940 
4LI -0.459 4.350 X* 0.731 
CAPE 455.840 190.938 X 0.999 
SRH 156.109 82.803 X* 1.009 
SH850 7.964e-3 6.003e-3 X 6.501e10 
SH700 4.773e-3 2.855e-3 X* 3.914e296 
SH500 1.486e-3 8.794e-4 X 1.839e67 
GHCB 3466.440 6065.925 X 1.000 
U10 -0.857 -1.982e-2 X 0.953 
V10 2.282 0.820 X 1.190 
WS10 4.166 3.636 X 0.804 
V850 4.342 0.713 X 0.971 
WS850 8.088 6.653 X 1.032 
U700 7.622 5.967 X 0.991 
V700 1.658 -1.975 X 1.047 
U500 12.386 10.225 X 1.023 
V500 0.594 -3.009 X 1.024 
UWSS700 8.479 5.987   
VWSS700 -0.624 -2.795   
UWSS500 13.242 10.245   
VWSS500 -1.690 -3.829   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.286 287.059 X 0.958 
T500 261.332 262.428 X 0.785 
PW 27.978 20.821 X 0.960 
4LI -0.708 4.340 X* 0.740 
CAPE 479.982 187.774 X 0.999 
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Table B30 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 159.161 82.926 X* 1.010 
SH850 8.080e-3 5.977e-3 X 3.002e45 
SH700 4.858e-3 2.881e-3 X* 4.930e300 
SH500 1.528e-3 8.926e-4 X 1.862e20 
GHCB 3200.404 5999.839 X 1.000 
U10 -0.869 -8.091e-2 X 0.941 
V10 2.212 0.872 X 1.201 
WS10 4.200 3.616 X 0.819 
V850 4.296 0.862 X 0.910 
WS850 8.200 6.602 X 1.048 
U700 7.725 5.982 X 0.982 
V700 1.823 -1.935 X 1.092 
U500 12.514 10.170 X 1.031 
V500 0.747 -2.890 X 1.004 
UWSS700 8.594 6.062   
VWSS700 -0.389 -2.807   
UWSS500 13.383 10.251   
VWSS500 -1.466 -3.762   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.323 287.086 X 0.985 
T500 261.319 262.418 X 0.752 
PW 28.485 20.886 X 0.974 
4LI -0.950 4.332 X 0.753 
CAPE 504.170 185.194 X 0.999 
SRH 162.168 82.977 X* 1.011 
SH850 8.199e-3 5.966e-3 X 2.004e60 
SH700 4.956e-3 2.913e-3 X* 4.081e283 
SH500 1.571e-3 9.032e-4 X 4.070e45 
GHCB 2956.713 5852.563 X 1.000 
U10 -0.897 -0.160 X 0.988 
V10 2.134 0.923 X 1.182 
WS10 4.213 3.603 X 0.792 
V850 4.245 0.920 X 0.892 
WS850 8.339 6.559 X 1.046 
U700 7.781 5.994 X 0.920 
V700 1.981 -1.907 X 1.126 
WS700 10.069 9.011 X 1.053 
U500 12.605 10.146 X 1.047 
V500 0.922 -2.762 X 0.988 
UWSS700 8.678 6.154   
VWSS700 -0.153 -2.831   
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Table B30 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS500 13.502 10.307   
VWSS500 -1.212 -3.686   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.324 287.091 X 0.989 
T500 261.313 262.397 X 0.757 
PW 29.022 20.991 X 0.953 
4LI -1.180 4.301 X 0.749 
CAPE 533.265 182.539 X 0.999 
SRH 166.430 83.423 X* 1.013 
SH850 8.314e-3 5.977e-3 X 4.145e59 
SH700 5.095e-3 2.946e-3 X* 1.630e291 
SH500 1.615e-3 9.099e-4 X 1.698e110 
GHCB 2717.634 5849.322 X* 1.000 
U10 -0.922 -0.236 X 1.078 
V10 2.019 0.977 X 1.105 
WS10 4.229 3.584 X 0.831 
V850 4.229 0.909 X 0.913 
WS850 8.457 6.514 X 1.018 
U700 7.835 5.999 X 0.926 
V700 2.095 -1.877 X 1.125 
WS700 10.073 8.960 X 1.011 
U500 12.637 10.119 X 1.032 
V500 1.028 -2.611 X 1.003 
UWSS700 8.756 6.235   
VWSS700 7.614e-2 -2.853   
UWSS500 13.559 10.355   
VWSS500 -0.991 -3.588   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.289 287.130 X 0.936 
T500 261.293 262.364 X 0.804 
PW 29.673 21.121 X 0.921 
4LI -1.396 4.228 X* 0.674 
CAPE 565.298 185.815 X 0.999 
SRH 168.891 83.367 X* 1.014 
SH850 8.423e-3 5.992e-3 X 3.445e34 
SH700 5.264e-3 2.978e-3 X* Not Listed 
SH500 1.674e-3 9.260e-4 X 2.642e167 
GHCB 2493.250 5807.201 X* 1.000 
U10 -0.916 -0.277 X 1.222 
V10 1.894 1.027 X 0.985 
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Table B30 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS10 4.236 3.559 X 0.854 
V850 4.280 0.830 X 0.954 
WS850 8.601 6.516 X 1.043 
U700 7.793 6.033 X 0.917 
V700 2.191 -1.773 X 1.114 
WS700 10.017 8.936 X 0.942 
U500 12.623 10.158 X 1.046 
V500 1.031 -2.455 X 1.005 
UWSS700 8.709 6.310   
VWSS700 0.297 -2.800   
UWSS500 12.539 10.435   
VWSS500 -0.863 -3.481   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.237 287.169 X 0.925 
T500 261.287 262.318 X 0.825 
PW 30.334 21.236 X 0.941 
4LI -1.559 4.138 X* 0.629 
CAPE 592.893 190.244 X 0.999 
SRH 170.371 83.374 X* 1.013 
SH850 8.539e-3 6.000e-3 X 0.000 
SH700 5.423e-3 3.007e-3 X* Not Listed 
SH500 1.743e-3 9.441e-4 X 1.248e150 
GHCB 2311.639 5875.594 X* 1.000 
U10 -0.924 -0.311 X 1.285 
WS10 4.261 3.548 X 0.856 
V850 4.259 0.808 X 0.986 
WS850 8.720 6.501 X 1.109 
WD850 206.397 227.437 X 0.997 
U700 7.806 6.051 X 0.968 
V700 2.221 -1.680 X 1.010 
WS700 9.984 8.908 X 0.856 
U500 12.630 10.197 X 1.045 
V500 1.011 -2.323 X 1.007 
WS500 14.796 13.232 X 1.020 
UWSS700 8.729 6.362   
VWSS700 0.445 -2.751 X 1.108 
UWSS500 13.554 10.508   
VWSS500 -0.765 -3.394   
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Table B30 continued. 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.152 287.220 X 0.927 
T500 261.312 262.292 X 0.846 
PW 30.883 21.328 X 0.990 
4LI -1.641 4.046 X* 0.617 
CAPE 608.512 195.843 X 1.000 
SRH 170.772 83.565 X* 1.010 
SH850 8.661e-3 6.008e-3 X 0.000 
SH700 5.528e-3 3.037e-3 X* Not Listed 
SH500 1.795e-3 9.526e-4 X 3.241e122 
GHCB 2233.549 5841.571 X* 1.000 
GH700 3136.149 3146.854 X 0.994 
U10 -0.944 -0.335 X 1.228 
WS10 4.305 3.544 X 0.875 
V850 4.129 0.837 X 1.022 
WS850 8.838 6.492 X 1.142 
WD850 205.673 229.157 X 0.997 
U700 7.840 6.081 X 1.049 
V700 2.212 -1.576 X 0.923 
WS700 10.021 8.884 X 0.797 
U500 12.626 10.265 X 1.009 
V500 1.044 -2.231 X 0.973 
WS500 14.855 13.267 X 1.058 
UWSS700 8.784 6.416   
VWSS700 0.572 -2.683 X 1.225 
UWSS500 13.570 10.600   
VWSS500 -0.595 -3.337   
 
Tables for Chapter 6: Results: Half Warm Season 
Table B31. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in April-June.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 290.088 288.717 X 0.970 
T850 285.487 282.824 X 1.007 
T700 275.629 274.187 X* 0.872 
SMC 516.258 550.965 X 1.001 
PW 21.580 16.848 X* 0.910 
4LI 0.811 4.596 X* 0.788 
CAPE 389.080 227.014 X* 0.999 
SRH 154.112 88.547 X* 1.004 
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Table B31 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 6.416e-3 5.022e-3 X 7.038e67 
SH700 3.668e-3 2.437e-3 X* 2.718e239 
SH500 1.102e-3 7.319e-4 X* 4.380e304 
GHCB 3635.685 4767.146 X 1.000 
U10 -0.391 0.743 X 0.985 
V10 2.181 0.371 X* 1.177 
WS10 4.387 3.911 X 0.989 
WD10 172.642 200.699 X 0.999 
V850 3.481 -0.864 X 0.989 
WS850 8.775 7.908 X 0.965 
WD850 216.152 234.456 X 0.998 
U700 8.396 7.570 X 1.008 
V700 0.712 -3.450 X 0.976 
WD700 254.771 265.120 X 0.999 
V500 -0.630 -4.861 X* 1.050 
WD500 265.330 272.571 X 1.001 
UWSS700 8.787 6.827   
VWSS700 -1.469 -3.821   
UWSS500 14.163 12.204 X 1.023 
VWSS500 -2.812 -5.232   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 290.275 288.858 X 0.962 
T850 285.574 282.862 X 1.014 
T700 275.655 274.246 X* 0.847 
SMC 516.221 550.826 X 1.001 
PW 21.890 16.800 X* 0.920 
4LI 0.553 4.583 X* 0.764 
CAPE 413.891 231.333 X* 0.999 
SRH 155.024 88.193 X* 1.005 
SH850 6.508e-3 5.016e-3 X 1.147e60 
SH700 3.720e-3 2.414e-3 X* 2.202e251 
SH500 1.123e-3 7.296e-4 X* Not Listed 
GHCB 3503.160 4744.004 X 1.000 
U10 -0.436 0.696 X 0.990 
V10 2.193 0.418 X* 1.212 
WS10 4.404 3.900 X 0.990 
WD10 172.638 199.856 X 0.999 
V850 3.538 -0.777 X 0.993 
WS850 8.746 7.842 X 0.951 
WD850 215.975 233.755 X 0.999 
U700 8.420 7.555 X 1.003 
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Table B31 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V700 0.928 -3.364 X 0.971 
WD700 253.305 265.042 X 0.998 
V500 -0.408 -4.794 X 1.023 
WD500 265.174 272.744 X 1.002 
UWSS700 8.857 6.859   
VWSS700 -1.265 -3.782   
UWSS500 14.250 12.246 X 1.022 
VWSS500 -2.778 -5.212 X 1.043 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 290.465 289.000 X* 0.959 
T850 285.649 282.912 X 1.023 
T700 275.675 274.297 X* 0.831 
SMC 516.171 550.682 X 1.001 
PW 22.208 16.765 X* 0.926 
4LI 0.288 4.557 X* 0.744 
CAPE 437.751 238.115 X* 0.999 
SRH 155.735 88.581 X* 1.006 
SH850 6.617e-3 5.009e-3 X 1.120e59 
SH700 3.770e-3 2.397e-3 X* 8.364e264 
SH500 1.142e-2 7.289e-4 X* Not Listed 
GHCB 3390.496 4768.120 X 1.000 
U10 -0.493 0.643 X 1.011 
V10 2.192 0.478 X* 1.167 
WS10 4.410 3.896 X 0.992 
WD10 172.185 198.896 X 0.999 
V850 3.601 -0.617 X 0.984 
WS850 8.703 7.774 X 0.954 
WD850 215.057 231.859 X 0.999 
U700 8.433 7.544 X 0.987 
V700 1.125 -3.275 X 0.978 
WD700 252.531 264.829 X 0.998 
V500 -0.203 -4.737 X* 1.062 
WD500 264.546 272.688 X 1.003 
UWSS700 8.927 6.901   
VWSS700 -1.067 -3.753   
UWSS500 14.341 12.294 X 1.029 
VWSS500 -2.394 -5.215   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 290.685 289.179 X* 0.941 
T850 285.735 282.972 X 1.040 
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Table B31 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
T700 275.700 274.346 X* 0.825 
SMC 516.105 550.526 X 1.001 
PW 22.524 16.774 X* 0.920 
4LI 9.166e-3 4.506 X* 0.726 
CAPE 465.308 247.032 X* 0.999 
SRH 156.680 88.793 X* 1.006 
SH850 6.734e-3 5.019e-3 X 7.656e62 
SH700 3.822e-3 2.392e-3 X* 3.883e271 
SH500 1.157e-3 7.277e-4 X* Not Listed 
GHCB 3213.772 4858.745 X 1.000 
U10 -0.539 0.587 X 0.978 
V10 2.187 0.548 X* 1.149 
WS10 4.422 3.892 X 0.976 
WD10 172.071 197.719 X 1.000 
V850 3.671 -0.406 X 0.980 
WS850 8.698 7.692 X 0.967 
WD850 213.078 229.511 X 0.999 
U700 8.433 7.529 X 0.971 
V700 1.292 -3.172 X 0.982 
WD700 252.374 264.448 X 0.999 
U500 13.868 12.923 X 1.034 
V500 -3.412e-2 -4.674 X* 1.061 
WD500 263.620 272.447 X 1.002 
UWSS700 8.972 6.942   
VWSS700 -0.895 -3.721   
UWSS500 14.407 12.336   
VWSS500 -2.221 -5.223   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 290.908 289.366 X* 0.934 
T850 285.807 283.052 X 1.053 
T700 275.696 274.401 X* 0.795 
SMC 516.093 550.369 X 1.001 
PW 22.913 16.813 X* 0.909 
4LI -0.292 4.436 X* 0.692 
CAPE 498.554 257.520 X* 0.999 
SRH 158.384 89.254 X* 1.007 
SH850 6.867e-3 5.031e-3 X* 7.440e76 
SH700 3.897e-3 2.393e-3 X* 2.893e303 
SH500 1.172e-3 7.313e-4 X* Not Listed 
GHCB 3014.530 4852.260 X* 1.000 
U10 -0.575 0.541 X 1.025 
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Table B31 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V10 2.147 0.618 X* 1.170 
WS10 4.459 3.915 X 0.945 
WD10 171.856 195.655 X 1.001 
V850 3.695 -0.132 X 0.963 
WS850 8.725 7.631 X 0.982 
WD850 210.497 226.190 X 0.997 
U700 8.397 7.526 X 0.961 
V700 1.406 -3.056 X 0.981 
WD700 252.077 264.561 X 0.999 
V500 7.778e-2 -4.575 X* 1.063 
WD500 262.820 272.282 X 1.001 
UWSS700 8.972 6.985   
VWSS700 -0.741 -3.674   
UWSS500 14.421 12.373 X 1.039 
VWSS500 -2.069 -5.193   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 291.111 289.547 X* 0.936 
T850 285.877 283.134 X 1.081 
T700 275.689 274.451 X* 0.770 
SMC 516.077 550.210 X 1.001 
PW 23.308 16.879 X* 0.911 
4LI -0.566 4.346 X* 0.679 
CAPE 529.298 269.007 X* 0.999 
SRH 160.629 90.389 X* 1.007 
SH850 6.991e-3 5.055e-3 X 7.647e66 
SH700 3.980e-3 2.399e-3 X* Not Listed 
SH500 1.188e-3 7.375e-4 X* Not Listed 
GHCB 2764.390 4905.578 X* 1.000 
U10 -0.603 0.493 X 1.004 
V10 2.079 0.675 X* 1.154 
WS10 4.493 3.938 X 0.920 
WD10 171.414 193.901 X 1.001 
V850 3.696 7.112e-2 X 0.955 
WS850 8.766 7.612 X 0.997 
WD850 208.740 224.376 X* 0.997 
U700 8.378 7.511 X 0.952 
V700 1.514 -2.946 X 0.996 
WD700 251.341 264.722 X 0.999 
U500 13.834 12.901 X* 1.045 
V500 0.134 -4.498 X* 1.053 
WD500 262.471 272.863 X 1.001 
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Table B31 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 8.981 7.018   
VWSS700 -0.565 -3.621   
UWSS500 14.437 12.407   
VWSS500 -1.946 -5.173   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 291.293 289.728 X* 0.931 
T850 285.940 283.218 X 1.094 
T700 275.674 274.504 X* 0.746 
SMC 516.086 550.041 X 1.002 
PW 23.735 16.972 X* 0.906 
4LI -0.812 4.259 X* 0.667 
CAPE 555.101 277.260 X* 0.999 
SRH 162.754 92.180 X* 1.006 
SH850 7.114e-3 5.076e-3 X* 4.792e80 
SH700 4.066e-3 2.412e-3 X* Not Listed 
SH500 1.218e-3 7.501e-4 X* Not Listed 
GHCB 2573.570 4880.705 X* 1.000 
U10 -0.614 0.443 X 1.036 
V10 1.992 0.716 X* 1.110 
WS10 4.521 3.977 X 0.946 
WD10 170.967 192.376 X 1.001 
V850 3.672 0.237 X 0.960 
WS850 8.798 7.608 X 0.999 
WD850 208.741 224.729 X 0.997 
U700 8.338 7.505 X 0.960 
V700 1.608 -2.832 X 1.008 
WD700 250.389 265.258 X 0.998 
V500 0.187 -4.421 X 1.037 
WD500 262.272 273.325 X 1.001 
UWSS700 8.952 7.062   
VWSS700 -0.384 -3.549   
UWSS500 14.418 12.440 X* 1.045 
VWSS500 -1.805 -5.137   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 291.411 289.922 X* 0.924 
T850 285.948 283.314 X 1.098 
T700 275.637 274.551 X* 0.729 
SMC 516.226 549.867 X* 1.002 
PW 24.226 17.089 X* 0.907 
4LI -0.991 4.171 X* 0.634 
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Table B31 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
CAPE 575.482 282.617 X* 0.999 
SRH 165.024 94.232 X* 1.004 
SH850 7.233e-3 5.105e-3 X 8.568e81 
SH700 4.168e-3 2.436e-3 X* Not Listed 
SH500 1.258e-3 7.618e-4 X* Not Listed 
GHCB 2339.930 4943.594 X* 1.000 
U10 -0.614 0.404 X 1.018 
V10 1.872 0.754 X 1.043 
WS10 4.564 4.012 X 0.996 
WD10 170.602 190.151 X 1.000 
V850 3.590 0.293 X 0.966 
WS850 8.845 7.605 X 1.008 
WD850 209.526 227.087 X 0.998 
U700 8.298 7.480 X 0.971 
V700 1.665 -2.708 X 1.035 
WD700 250.151 265.801 X 0.998 
V500 0.185 -4.330 X 1.014 
WD500 262.097 273.378 X 1.000 
UWSS700 8.912 7.076   
VWSS700 -0.206 -3.461   
UWSS500 14.385 12.473 X 1.040 
VWSS500 -1.686 -5.084   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 291.481 290.093 X* 0.923 
T850 285.943 283.409 X 1.088 
T700 275.595 274.598 X* 0.728 
SMC 516.409 549.696 X 1.001 
PW 24.718 17.211 X 0.916 
4LI -1.137 4.094 X* 0.622 
CAPE 594.728 286.092 X* 0.999 
SRH 167.572 95.682 X* 1.003 
SH850 7.346e-3 5.139e-3 X 7.877e78 
SH700 4.271e-3 2.464e-3 X* Not Listed 
SH500 1.303e-3 7.728e-4 X* Not Listed 
GHCB 2182.315 4902.970 X* 1.000 
U10 -0.596 0.366 X 0.966 
V10 1.737 0.795 X 1.012 
WS10 4.613 4.038 X 1.049 
WD10 171.282 187.852 X 1.001 
V850 3.524 0.394 X 0.966 
WS850 8.927 7.589 X 1.004 
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Table B31 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD850 210.263 228.927 X 0.999 
U700 8.245 7.442 X 0.980 
V700 1.712 -2.578 X 1.054 
WD700 250.360 266.052 X 1.000 
V500 0.207 -4.211 X 0.996 
WD500 262.041 272.892 X 1.000 
UWSS700 8.841 7.077   
VWSS700 -2.506e-2 -3.373   
UWSS500 14.311 12.480 X 1.031 
VWSS500 -1.530 -5.007   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 291.505 290.215 X* 0.935 
T850 285.916 283.508 X 1.085 
T700 275.565 274.651 X* 0.785 
SMC 516.659 549.531 X 1.001 
PW 25.119 17.350 X 0.949 
4LI -1.220 4.009 X* 0.639 
CAPE 610.449 288.991 X* 0.999 
SRH 169.869 97.342 X 1.003 
SH850 7.436e-3 5.177e-3 X 2.192e67 
SH700 4.355e-3 2.496e-3 X* Not Listed 
SH500 1.336e-3 7.852e-4 X* Not Listed 
GHCB 2081.594 4885.101 X* 1.000 
GH700 3079.092 3087.521 X* 0.995 
U10 -0.588 0.337 X 0.933 
V10 1.593 0.853 X 0.977 
WS10 4.667 4.062 X 1.037 
WD10 171.482 185.355 X 1.002 
V850 3.422 0.528 X 0.968 
WS850 9.035 7.583 X 1.012 
WD850 210.757 228.520 X 0.999 
U700 8.231 7.402 X 0.986 
V700 1.756 -2.450 X* 1.084 
WD700 250.247 265.574 X 1.001 
V500 0.203 -4.078 X 0.976 
WD500 262.013 271.972 X 1.000 
UWSS700 8.818 7.065   
VWSS700 0.163 -3.304   
UWSS500 14.255 12.489 X 1.014 
VWSS500 -1.389 -4.931   
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Table B32. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in July-September.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 297.099 295.982 X* 0.930 
T850 291.877 289.426 X 1.022 
T700 281.495 280.400 X 0.926 
SMC 423.969 448.083 X 1.000 
PW 31.521 25.444 X* 0.909 
4LI -1.643 1.554 X* 0.821 
CAPE 779.636 436.819 X 1.000 
SRH 123.997 77.454 X* 1.005 
SH850 9.228e-3 7.612e-3 X 1.428e43 
SH700 5.384e-3 3.578e-3 X* 2.344e209 
SH500 1.658e-3 1.016e-4 X* 6.128e261 
SH200 4.618e-5 4.419e-5 X 0.000 
GHCB 3734.896 4992.729 X 1.000 
U10 -0.554 0.172 X 0.890 
V10 2.119 0.783 X 1.102 
WS10 3.788 3.524 X 0.930 
WD10 168.805 180.660 X 1.003 
V850 3.090 0.259 X 1.058 
WS850 6.926 6.377 X* 1.883 
U700 6.986 5.483 X 0.997 
V700 -0.133 -2.720 X 1.012 
WS700 8.960 8.429 X* 1.112 
U500 10.720 9.070 X 1.018 
V500 -1.916 -4.320 X 1.032 
UWSS700 7.539 5.310   
VWSS700 -2.251 -3.504   
UWSS500 11.274 8.898   
VWSS500 -4.035 -5.103   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 297.126 295.979 X* 0.924 
T850 291.928 289.439 X 1.039 
T700 281.488 280.432 X 0.903 
SMC 423.842 447.964 X 1.000 
PW 31.795 25.404 X* 0.914 
4LI -1.820 1.583 X* 0.796 
CAPE 806.861 439.946 X 1.000 
SRH 126.469 76.970 X* 1.006 
SH850 9.308e-3 7.586e-3 X 8.439e38 
SH700 5.440e-3 3.571e-3 X* 2.981e214 
SH500 1.678e-3 1.022e-3 X* 3.381e236 
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Table B32 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 3527.369 5152.581 X* 1.000 
U10 -0.588 0.162 X 0.905 
V10 2.094 0.828 X* 1.209 
WS10 3.799 3.514 X 0.922 
WD10 168.429 181.484 X 1.002 
V850 3.146 0.309 X 1.044 
WS850 6.930 6.327 X* 0.898 
U700 7.036 5.459 X 0.980 
V700 -8.009e-3 -2.674 X 1.027 
WS700 8.981 8.397 X* 1.117 
U500 10.813 9.058 X 1.086 
V500 -1.812 -4.281 X 0.928 
UWSS700 7.624 5.297   
VWSS700 -2.102 -3.502   
UWSS500 11.401 8.897   
VWSS500 -3.747 -5.109 X 1.111 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 297.206 296.009 X* 0.942 
T850 291.995 289.460 X 1.121 
T700 281.479 280.464 X 0.974 
T500 263.649 263.994 X* 0.772 
SMC 423.704 447.837 X 1.000 
PW 32.091 25.386 X 0.976 
4LI -2.013 1.592 X 0.909 
CAPE 837.949 445.985 X 1.000 
SRH 129.527 76.929 X* 1.006 
SH850 9.391e-3 7.570e-3 X* 2.084e70 
SH700 5.503e-3 3.564e-3 X* 6.561e190 
SH500 1.700e-3 1.030e-3 X* 7.304e139 
GHCB 3329.052 5220.821 X* 1.000 
U10 -0.624 0.151 X 0.909 
V10 2.070 0.867 X 1.116 
WS10 3.821 3.503 X 0.920 
WD10 167.924 181.922 X 1.001 
V850 3.228 0.388 X 1.021 
WS850 6.948 6.302 X* 0.912 
U700 7.084 5.465 X 0.987 
V700 0.110 -2.601 X 1.012 
WS700 9.002 8.382 X 1.077 
U500 10.912 9.028 X 1.012 
V500 -1.734 -4.229 X 1.038 
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Table B32 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS500 13.228 12.429 X 1.031 
UWSS700 7.707 5.315   
VWSS700 -1.960 -3.468   
UWSS500 11.535 8.877   
VWSS500 -3.804 -5.096   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 297.305 296.058 X 0.946 
T850 292.080 289.494 X 1.110 
T700 281.465 280.489 X 0.959 
T500 263.591 263.998 X* 0.789 
SMC 423.547 447.699 X 1.000 
PW 32.427 25.391 X 0.969 
4LI -2.222 1.576 X* 0.869 
CAPE 870.888 453.168 X 1.000 
SRH 132.545 77.123 X* 1.006 
SH850 9.484e-3 7.570e-3 X 3.651e66 
SH700 5.575e-3 3.565e-3 X* 5.751e203 
SH500 1.727e-3 1.037e-3 X* 4.830e146 
GHCB 3261.483 5288.660 X* 1.000 
U10 -0.654 0.137 X 0.896 
V10 2.056 0.895 X 1.099 
WS10 3.823 3.502 X 0.905 
WD10 167.434 180.976 X 1.002 
V850 3.352 0.505 X 1.025 
WS850 6.970 6.262 X 0.927 
U700 7.116 5.455 X 0.977 
V700 0.234 -2.535 X 1.020 
WS700 9.003 8.349 X 1.075 
U500 10.988 8.977 X 1.023 
V500 -1.691 -4.166 X 1.027 
WS500 13.261 12.359 X 1.027 
UWSS700 7.770 5.318   
VWSS700 -1.822 -3.430   
UWSS500 11.642 8.840   
VWSS500 -3.744 -5.062   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 297.404 296.116 X* 0.939 
T850 292.151 289.541 X* 1.230 
T700 281.433 280.510 X 0.938 
T500 263.547 263.992 X* 0.717 
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Table B32 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 423.632 447.557 X 1.001 
PW 32.828 25.443 X 1.003 
4LI -2.199 1.538 X 0.981 
CAPE 904.172 461.503 X 1.000 
SRH 134.964 77.093 X* 1.006 
SH850 9.574e-3 7.571e-3 X* 7.202e85 
SH700 5.663e-3 6.572e-3 X* 8.919e184 
SH500 1.763e-3 1.047e-3 X* 2.293e139 
GHCB 3128.517 5193.910 X* 1.000 
U10 -0.676 0.118 X* 0.833 
V10 2.027 0.946 X 1.083 
WS10 3.847 3.514 X 0.931 
WD10 167.216 179.810 X* 1.005 
V850 3.396 0.663 X 0.999 
WS850 7.017 6.233 X 0.925 
U700 7.146 5.440 X 0.954 
V700 0.342 -2.469 X 1.038 
WS700 8.992 8.296 X 1.083 
U500 11.067 8.932 X 1.048 
V500 -1.604 -4.085 X 1.024 
WS500 13.286 12.251 X 1.005 
UWSS700 7.822 5.322   
VWSS700 -1.685 -3.415   
UWSS500 11.743 8.814   
VWSS500 -3.630 -5.030   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 297.467 296.157 X 0.951 
T850 292.207 289.595 X* 1.234 
T700 281.398 280.538 X 0.919 
T500 263.515 263.991 X* 0.719 
SMC 423.717 447.412 X 1.001 
PW 33.262 25.510 X 0.984 
4LI -2.170 1.510 X 0.986 
CAPE 941.868 468.293 X 1.000 
SRH 137.052 77.135 X* 1.007 
SH850 9.679e-3 7.583e-3 X* 5.800e98 
SH700 5.761e-3 3.580e-3 X* 2.018e196 
SH500 1.804e-3 1.057e-3 X* 1.607e195 
GHCB 2970.867 5195.437 X* 1.000 
U10 -0.702 8.674e-2 X* 0.823 
V10 2.008 1.006 X 1.064 
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Table B32 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS10 3.857 3.529 X 0.892 
WD10 166.404 178.261 X* 1.006 
V850 3.457 0.771 X 0.990 
WS850 7.092 6.190 X 0.946 
U700 7.152 5.429 X 0.951 
V700 0.452 -2.413 X 1.054 
WS700 8.971 8.253 X 1.066 
U500 11.110 8.896 X 1.042 
V500 -1.507 -3.997 X 1.018 
WS500 13.291 12.148 X 1.014 
UWSS700 7.854 5.342   
VWSS700 -1.556 -3.418   
UWSS500 11.812 8.809   
VWSS500 -3.515 -5.003   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 297.498 296.187 X 0.960 
T850 292.258 289.649 X 1.122 
T700 281.358 280.562 X 0.876 
T500 263.494 263.983 X 0.864 
SMC 423.833 447.262 X 1.001 
PW 33.706 25.636 X 0.927 
4LI -2.090 1.471 X* 0.787 
CAPE 964.721 473.133 X 1.000 
SRH 138.890 77.577 X* 1.008 
SH850 9.761e-3 7.618e-3 X 5.985e48 
SH700 5.878e-3 3.602e-3 X* 1.746e247 
SH500 1.852e-3 1.072e-3 X* 1.984e267 
SH200 4.628e-5 4.433e-5 X Not Listed 
GHCB 2817.139 5115.847 X* 1.000 
U10 -0.732 3.523e-2 X* 0.853 
V10 1.969 1.066 X 1.033 
WS10 3.862 3.546 X 0.852 
WD10 164.759 176.861 X* 1.005 
V850 3.490 0.814 X 0.985 
WS850 7.175 6.157 X 0.983 
U700 7.122 5.428 X 0.950 
V700 0.549 -2.337 X 1.070 
WS700 8.922 8.221 X 1.049 
U500 11.134 8.874 X 1.030 
V500 -1.443 -3.881 X 1.011 
WS500 13.282 12.068 X 1.024 
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Table B32 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 7.854 5.393   
VWSS700 -1.420 -3.403   
UWSS500 11.866 8.839   
VWSS500 -3.412 -4.947   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 297.548 296.285 X 0.974 
T850 292.268 289.708 X 1.107 
T700 281.308 280.579 X* 0.854 
T500 263.513 263.970 X 0.897 
SMC 424.016 447.107 X 1.001 
PW 34.258 25.793 X* 0.916 
4LI -2.421 1.389 X* 0.761 
CAPE 985.927 481.688 X 1.000 
SRH 139.604 77.981 X* 1.008 
SH850 9.862e-3 7.655e-3 X 2.360e30 
SH700 6.014e-3 3.632e-3 X* 4.111e289 
SH500 1.908e-3 1.093e-3 X* 3.132e296 
SH200 4.645e-5 4.440e-5 X Not Listed 
GHCB 2617.737 5144.168 X* 1.000 
U10 -0.750 5.022e-3 X 0.907 
V10 1.916 1.123 X 0.981 
WS10 3.862 3.544 X* 0.829 
WD10 164.339 175.618 X* 1.005 
V850 3.504 0.797 X 1.017 
WS850 7.251 6.124 X 1.004 
U700 7.070 5.447 X 0.922 
V700 0.637 -2.233 X 1.067 
WS700 8.874 8.204 X 1.035 
U500 11.151 8.885 X 1.047 
V500 -1.429 -3.779 X 1.002 
WS500 13.281 12.042 X 1.026 
UWSS700 7.821 5.442   
VWSS700 -1.279 -3.356   
UWSS500 11.901 8.880   
VWSS500 -3.345 -4.902   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 297.555 296.359 X 0.964 
T850 292.267 289.768 X 1.097 
T700 281.263 280.588 X* 0.841 
T500 263.534 263.953 X 0.934 
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Table B32 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 424.457 446.957 X 1.000 
PW 34.819 25.958 X 0.923 
4LI -2.727 1.306 X* 0.734 
CAPE 1001.214 492.259 X 1.000 
SRH 140.251 78.421 X* 1.007 
SH850 9.956e-3 7.689e-3 X 92.790 
SH700 6.150e-3 3.669e-3 X* Not Listed 
SH500 1.968e-3 1.116e-3 X* 1.502e293 
SH200 4.679e-5 4.447e-5 X Not Listed 
GHCB 2437.858 5134.999 X* 1.000 
U10 -0.778 -2.383e-2 X 0.947 
V10 1.851 1.181 X 0.922 
WS10 3.874 3.535 X 0.852 
WD10 163.872 174.969 X* 1.004 
V850 3.474 0.816 X 1.038 
WS850 7.317 6.102 X 1.013 
WD850 211.240 220.203 X 1.001 
U700 7.049 5.457 X 0.918 
V700 0.686 -2.145 X 1.077 
WS700 8.841 8.180 X 1.023 
U500 11.166 8.897 X 1.052 
V500 -1.435 -3.683 X 0.989 
WS500 13.288 12.030 X 1.032 
UWSS700 7.826 5.480   
VWSS700 -1.165 -3.325   
UWSS500 11.943 8.921   
VWSS500 -3.286 -4.864   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 297.538 296.434 X 0.973 
T850 292.234 289.826 X 1.056 
T700 281.245 280.600 X* 0.826 
T500 263.571 263.945 X 0.980 
SMC 425.019 446.815 X 1.000 
PW 35.274 26.109 X* 0.908 
4LI -2.992 1.227 X* 0.677 
CAPE 1009.575 502.865 X 1.000 
SRH 140.380 78.634 X* 1.007 
SH850 1.003e-2 7.696e-3 X 0.000 
SH700 6.245e-3 3.710e-3 X* Not Listed 
SH500 2.022e-3 1.136e-3 X* 2.394e300 
SH200 4.725e-5 4.445e-5 X Not Listed 
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Table B32 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 2383.180 5167.961 X* 1.000 
U10 -0.791 -5.316e-2 X 0.971 
V10 1.771 1.238 X 0.901 
WS10 3.890 3.524 X 0.894 
WD10 164.260 174.315 X 1.003 
V850 3.377 0.884 X 1.030 
WS850 7.396 6.100 X 1.033 
WD850 211.550 220.883 X 1.001 
U700 7.096 5.473 X 0.938 
V700 0.697 -2.072 X 1.074 
WS700 8.880 8.166 X 0.998 
U500 11.165 8.918 X 1.025 
V500 -1.428 -3.610 X 0.986 
WS500 13.307 12.037 X 1.053 
UWSS700 7.887 5.526   
VWSS700 -1.074 -3.310   
UWSS500 11.956 8.971   
VWSS500 -3.199 -4.848   
 
Tables for Chapter 7: Results: Years 
Table B33. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1979.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 23.978 17.611 X 0.988 
4LI 0.411 3.797 X 0.943 
SRH 153.907 78.782 X 1.008 
SH700 4.109e-3 2.439e-3 X 3.850e152 
SH500 1.179e-3 6.539e-4 X 8.271e74 
V850 2.307 -0.879 X 1.015 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.207 17.559 X 0.989 
4LI 0.099 3.775 X 0.933 
SRH 159.000 79.283 X 1.008 
SH700 4.138e-3 2.442e-3 X 1.017e121 
SH500 1.199e-3 6.446e-4 X 6.420e146 
V850 2.293 -0.909 X 1.015 
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Table B33 continued. 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.351 17.486 X 1.066 
4LI -0.270 3.689 X 0.895 
SRH 162.458 79.069 X 1.008 
SH850 6.727e-3 5.214e-3 X 0.000 
SH700 4.155e-3 2.429e-3 X 3.674e104 
SH500 1.223e-3 6.284e-3 X 7.015e126 
V850 2.363 -0.459 X 1.022 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.390 17.507 X 1.057 
4LI -0.547 3.596 X 0.869 
SRH 164.520 77.083 X* 1.009 
SH850 6.742e-3 5.223e-3 X 0.000 
SH700 4.179e-3 2.424e-3 X 1.845e136 
SH500 1.209e-3 6.087e-4 X 2.720e198 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.446 17.627 X 1.039 
4LI -0.692 3.471 X 0.815 
SRH 164.581 74.086 X 1.009 
SH850 6.764e-3 5.284e-3 X 0.000 
SH700 4.186e-3 2.444e-3 X 1.957e141 
SH500 1.185e-3 5.917e-4 X 7.101e244 
U10 -0.592 0.851 X 0.896 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.474 17.801 X 0.906 
4LI -0.770 3.394 X 0.810 
SRH 163.945 72.925 X 1.008 
SH700 4.138e-3 2.464e-3 X 6.150e198 
SH500 1.138e-3 5.846e-4 X Not Listed 
U10 -0.555 0.943 X 0.884 
U850 2.685 0.221 X 1.025 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.769 17.903 X 0.900 
4LI -0.983 3.339 X 0.800 
SRH 162.784 74.603 X 1.009 
SH700 4.147e-3 2.461e-3 X 7.463e233 
SH500 1.150e-3 5.895e-4 X Not Listed 
U10 -0.509 0.968 X 0.895 
U850 2.391 0.126 X 0.986 
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Table B33 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V700 -0.758 -4.011 X 0.993 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.285 18.019 X 0.977 
4LI -1.178 3.210 X 0.744 
SRH 161.443 75.199 X 1.012 
SH850 7.124e-3 5.494e-3 X 0.000 
SH700 4.228e-3 2.447e-3 X Not Listed 
SH500 1.177e-3 5.949e-4 X Not Listed 
GHCB 2025.545 3872.457 X* 0.999 
U10 -0.413 0.945 X 0.978 
V700 -0.769 -4.075 X 0.977 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.818 18.260 X 0.786 
4LI -1.322 3.015 X 0.696 
SRH 162.309 77.261 X 1.013 
SH850 7.268e-3 5.554e-3 X 0.000 
SH700 4.353e-3 2.470e-3 X* Not Listed 
SH500 1.224e-3 6.100e-4 X Not Listed 
GHCB 1869.192 4082.677 X* 0.999 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.021 18.546 X 0.748 
4LI -1.301 2.870 X 0.762 
SRH 165.072 79.239 X 1.009 
SH850 7.452e-3 5.630e-3 X 1.530e69 
SH700 4.375e-3 2.531e-3 X* Not Listed 
SH500 1.229e-3 6.427e-4 X Not Listed 
GHCB 1868.440 4139.859 X* 0.999 
 
Table B34. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1980.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 3444.948 5791.323 X 1.000 
U10 -0.691 0.566 X 0.792 
V850 2.570 -0.440 X 1.035 
V700 0.552 -2.677 X 1.063 
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Table B34 continued. 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -0.631 2.492 X 0.948 
SRH 134.707 88.884 X 1.005 
SH700 4.289e-3 3.208e-3 X 5.681e82 
V850 2.914 -0.283 X 1.004 
V700 0.589 -2.659 X 1.054 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -0.933 2.503 X 0.941 
SRH 134.971 87.528 X 1.001 
SH700 4.439e-3 3.171e-3 X 8.775e104 
GHCB 3201.554 5600.946 X 1.000 
V850 3.371 0.304 X 0.980 
V700 0.612 2.684 X 1.085 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.197 2.453 X 0.921 
SRH 135.559 86.564 X 1.001 
SH700 4.498e-3 3.172e-3 X 4.417e134 
SH500 1.255e-3 8.554e-4 X 0.000 
GHCB 2963.145 5570.999 X 1.000 
V850 3.891 0.798 X 1.017 
V700 0.692 -2.687 X 1.020 
WD500 269.266 286.923 X 0.992 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 134.860 87.750 X 1.002 
SH700 4.517e-3 3.133e-3 X 1.409e203 
SH500 1.288e-3 8.414e-4 X 0.000 
GHCB 3110.003 5679.497 X 1.000 
V700 0.872 -2.686 X 1.078 
V500 0.071 -3.654 X 0.895 
WD500 266.911 287.517 X 0.972 
VWSS700 -1.104 -3.541 X 0.957 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.518e-3 3.099e-3 X 1.672e250 
SH500 1.317e-3 8.441e-4 X 0.000 
GHCB 2718.449 5755.680 X* 1.000 
V700 1.052 -2.643 X 1.058 
V500 0.143 -3.666 X 0.881 
WD500 264.539 287.752 X 0.964 
VWSS700 -0.969 -3.575 X 0.912 
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Table B34 continued. 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.613e-3 3.050e-3 X* Not Listed 
SH500 1.354e-3 8.545e-4 X 0.000 
GHCB 2544.220 6023.259 X* 0.999 
U850 3.863 0.903 X 1.073 
V700 1.167 -2.568 X 0.887 
V500 0.262 -3.688 X 0.880 
WD500 262.036 287.695 X 0.954 
VWSS700 -0.885 -3.538 X 0.957 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.918 22.115 X 0.686 
SH850 8.267e-3 6.405e-3 X 6.242e151 
SH700 4.819e-3 3.056e-3 X* Not Listed 
SH500 1.431e-3 8.680e-4 X Not Listed 
GHCB 2209.415 5962.066 X* 0.999 
V700 1.074 -2.569 X 0.943 
V500 0.212 -3.548 X 0.800 
WD500 263.691 287.008 X 0.928 
VWSS700 -0.950 -3.586 X 0.743 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.024 22.149 X 0.515 
CAPE 983.549 427.904 X 1.002 
SRH 140.512 95.011 X 1.001 
SH850 8.443e-3 6.373e-3 X 3.370e51 
SH700 5.054e-3 3.076e-3 X* Not Listed 
SH500 1.521e-3 8.863e-4 X Not Listed 
GHCB 2017.320 5710.514 X* 0.998 
V700 0.967 -2.561 X 2.063 
WD700 258.989 281.873 X 1.165 
V500 0.202 -3.619 X 0.472 
WD500 265.323 287.128 X* 0.811 
VWSS700 -1.068 -3.646 X 0.610 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.818 22.203 X 0.533 
4LI -2.864 2.086 X 0.456 
CAPE 1033.828 429.892 X 1.000 
SRH 146.707 95.845 X 1.032 
SH850 8.569e-3 6.315e-3 X 0.000 
SH700 5.210e-3 3.124e-3 X Not Listed 
SH500 1.589e-3 8.948e-4 X Not Listed 
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Table B34 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 1863.709 5654.387 X 0.996 
V850 3.203 0.347 X 0.561 
V700 0.828 -2.536 X 5.263 
WD700 260.412 282.630 X 1.228 
V500 0.185 -3.658 X 0.176 
WD500 266.850 287.468 X 0.635 
VWSS700 -1.180 -3.696 X 0.236 
 
Table B35. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1981.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.126 20.046 X 1.004 
4LI 0.346 3.579 X 0.964 
SRH 155.083 94.546 X 1.005 
SH850 8.204e-3 5.956e-3 X 0.000 
SH700 4.560e-3 2.902e-3 X 4.907e61 
SH500 1.481e-3 9.359e-4 X 1.065e124 
GHCB 3126.157 5654.611 X* 1.000 
U10 -0.915 0.547 X 0.819 
V10 2.521 0.422 X 1.197 
V850 3.710 -0.343 X 0.856 
V700 0.683 -3.939 X 1.198 
VWSS700 -1.837 -4.361   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.419 19.981 X 0.998 
4LI 0.051 3.657 X 0.936 
SRH 161.204 93.109 X 1.004 
SH850 8.258e-3 5.965e-3 X 0.000 
SH700 4.643e-3 2.864e-3 X 4.411e73 
SH500 1.499e-3 9.394e-4 X 6.727e127 
GHCB 2793.704 5743.376 X* 1.000 
U10 -0.965 0.559 X 0.907 
V10 2.555 0.447 X 1.181 
WD10 162.592 213.275 X 0.995 
V850 3.840 -0.351 X 0.837 
V700 0.826 -4.099 X 1.277 
UWSS700 10.136 7.184 X 1.004 
VWSS700 -1.730 -4.546   
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Table B35 continued. 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.655 19.942 X 0.993 
4LI -0.220 3.552 X 0.931 
SRH 165.744 91.936 X 1.005 
SH850 8.314e-3 5.989e-3 X 0.000 
SH700 4.711e-3 2.825e-3 X 9.476e268 
SH500 1.450e-3 9.386e-4 X 0.000 
GHCB 2922.189 5557.934 X* 1.000 
U10 -1.029 0.540 X 0.974 
V10 2.587 0.474 X 1.049 
WD10 161.867 212.595 X 0.993 
V850 4.068 -0.085 X 0.970 
V700 0.885 -4.127 X 1.151 
UWSS700 10.217 7.089 X 0.977 
VWSS700 -1.702 -4.601   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.981 20.059 X 1.102 
4LI -0.478 3.530 X 1.008 
SRH 168.870 92.190 X 1.018 
SH850 8.393e-3 6.020e-3 X 0.000 
SH700 4.802e-3 2.856e-3 X 3.347e184 
SH500 1.496e-3 -9.490e-4 X 0.000 
GHCB 2933.403 5642.919 X* 1.000 
U10 -1.155 0.384 X 0.931 
V10 2.658 0.487 X 0.923 
WD10 160.130 207.083 X 0.996 
V850 3.997 0.696 X 1.064 
V700 0.961 -4.185 X 0.992 
V500 -1.457 -5.294 X 1.177 
UWSS700 10.224 7.028 X 0.863 
VWSS700 -1.697 -4.671   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.238 20.233 X 1.100 
4LI -0.754 3.515 X 1.057 
SRH 169.614 89.994 X 1.020 
SH850 8.459e-3 6.050e-3 X 0.000 
SH700 4.873e-3 2.890e-3 X 5.406e195 
SH500 1.507e-3 9.688e-4 X 0.000 
GHCB 3056.816 5524.154 X 1.000 
U10 -1.196 0.309 X 0.910 
V10 2.680 0.481 X 1.000 
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Table B35 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS10 4.587 3.537 X 0.959 
U850 3.846 0.631 X 0.959 
WS850 8.552 6.104 X 1.111 
V700 1.013 -4.037 X 0.986 
V500 -1.141 -5.195 X 1.196 
UWSS700 10.183 6.946 X 0.880 
VWSS700 -1.667 -4.518   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.592 20.482 X 1.116 
4LI -1.064 3.498 X 0.996 
SRH 171.462 90.704 X 1.015 
SH850 8.548e-3 6.120e-3 X 0.000 
SH700 4.970e-3 2.965e-3 X 1.737e156 
SH500 1.521e-3 9.958e-4 X 0.000 
GHCB 3069.390 5482.863 X 1.000 
U10 -1.265 0.254 X 0.928 
V10 2.647 0.477 X 0.927 
WS10 4.559 3.477 X 1.108 
U850 4.376 -0.137 X 0.950 
WS850 8.814 6.024 X 1.186 
WD850 218.138 174.520 X 1.009 
V700 0.912 -3.909 X 0.908 
V500 -0.824 -5.074 X 1.239 
UWSS700 10.197 6.933 X 0.918 
VWSS700 -1.735 -4.386   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.883 20.572 X 1.085 
4LI -1.310 3.504 X 0.936 
SRH 173.937 92.544 X 1.009 
SH850 8.614e-3 6.161e-3 X 0.000 
SH700 5.044e-3 3.000e-3 X 1.065e212 
SH500 1.552e-3 1.004e-3 X 0.000 
GHCB 2871.164 5228.327 X 1.000 
U10 -1.204 0.271 X 0.945 
V10 2.554 0.484 X 0.895 
U850 4.244 0.425 X 1.001 
WS850 8.998 6.004 X 1.273 
WD850 212.639 181.997 X 1.008 
V700 0.738 -3.801 X 0.961 
V500 -0.824 -4.829 X 1.172 
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Table B35 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 10.217 6.913 X 0.966 
VWSS700 -1.816 -4.286   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.494 20.658 X 1.050 
4LI -1.496 3.511 X 0.830 
SRH 178.221 94.835 X 1.005 
SH850 8.692e-3 6.198e-3 X 0.000 
SH700 5.190e-3 3.045e-3 X 9.954e277 
SH500 1.608e-3 1.003e-3 X 7.972e29 
GHCB 2409.731 5480.743 X 1.000 
U10 -1.227 0.198 X 0.963 
V10 2.451 0.490 X 0.952 
U850 4.059 1.631 X 1.115 
V850 4.485 0.828 X 0.997 
WS850 9.087 6.085 X 1.220 
V700 0.631 -3.692 X 0.966 
V500 -0.956 -4.694 X 1.136 
UWSS700 10.242 6.976 X 0.985 
VWSS700 -1.820 -4.182   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.202 20.675 X 0.980 
4LI -1.615 3.556 X 0.762 
SRH 182.715 96.925 X 1.003 
SH850 8.826e-3 6.177e-3 X 0.000 
SH700 5.373e-3 3.060e-3 X Not Listed 
SH500 1.676e-3 9.926e-4 X 1.054e75 
GHCB 2047.848 5482.100 X 0.999 
U10 -1.211 0.114 X 1.165 
V10 2.370 0.477 X 0.962 
V850 5.040 -0.252 X 1.025 
WS850 9.260 6.179 X 1.287 
V700 0.648 -3.656 X 1.052 
UWSS700 10.214 7.049 X 1.060 
VWSS700 -1.722 -4.132   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.795 20.699 X 0.948 
4LI -1.681 3.604 X 0.750 
SRH 186.170 98.488 X 1.006 
SH850 8.978e-3 6.129e-3 X 0.000 
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Table B35 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 5.474e-3 3.083e-3 X Not Listed 
SH500 1.750e-3 9.956e-4 X 1.369e170 
GHCB 1944.896 5412.069 X 1.000 
U10 -1.251 -1.291e-4 X 1.191 
V10 2.284 0.438 X 0.962 
V850 5.018 -0.577 X 0.999 
WS850 9.353 6.273 X 1.195 
V700 0.640 -3.568 X 1.019 
UWSS700 10.154 7.151 X 1.027 
 
Table B36. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1982.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.953 20.097 X 0.944 
4LI 0.208 3.978 X 0.902 
SRH 119.564 75.303 X 1.002 
SH850 7.722e-3 6.003e-3 X 0.000 
SH700 4.618e-3 2.711e-3 X 6.018e236 
SH500 1.383e-3 8.230e-4 X 5.993e159 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.994 20.015 X 0.958 
4LI 0.011 4.130 X 0.907 
SRH 124.177 74.102 X 1.005 
SH850 7.781e-3 5.944e-3 X 0.000 
SH700 4.617e-3 2.685e-3 X 5.163e247 
SH500 1.379e-3 8.370e-4 X 4.328e121 
V10 1.396 -0.186 X 1.146 
V700 -0.122 -3.005 X 0.876 
V500 -0.401 -4.595 X 1.133 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.984 20.009 X 0.963 
4LI -0.216 4.160 X 0.872 
SRH 131.367 75.231 X 1.005 
SH850 7.840e-3 5.929e-3 X 0.000 
SH700 4.615e-3 2.667e-3 X 5.110e239 
SH500 1.370e-3 8.612e-4 X 1.059e103 
V10 1.380 -0.277 X 1.140 
V700 0.146 -2.949 X 0.896 
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Table B36 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V500 -0.337 -4.622 X 1.127 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.149 20.013 X 0.973 
4LI -0.473 4.130 X 0.827 
SRH 138.336 77.985 X 1.007 
SH850 7.941e-3 5.924e-3 X 0.000 
SH700 4.667e-3 2.665e-3 X 6.010e272 
SH500 1.359e-3 8.647e-4 X 2.277e154 
V10 1.458 -0.311 X 1.197 
V700 0.254 -2.984 X 0.820 
V500 -0.442 -4.593 X* 1.178 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.593 19.984 X 0.949 
4LI -0.594 4.130 X 0.823 
SRH 143.515 80.722 X 1.003 
SH850 8.047e-3 5.900e-3 X 0.000 
SH700 4.765e-3 2.656e-3 X* Not Listed 
SH500 1.366e-3 8.703e-4 X 8.004e106 
V10 1.486 -0.290 X 1.185 
V700 6.356e-2 -2.981 X 0.889 
V500 -0.536 -4.495 X 1.125 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.136 19.902 X 0.950 
4LI -0.706 4.137 X 0.801 
SRH 149.441 86.120 X 1.003 
SH850 8.176e-3 5.837e-3 X 0.000 
SH700 4.896e-3 2.649e-3 X* Not Listed 
SH500 1.377e-3 8.810e-4 X 8.761e47 
V10 1.514 -0.192 X 1.187 
V700 -4.017e-2 -2.949 X 0.866 
V500 -0.655 -4.400 X 1.134 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.602 19.941 X 0.932 
4LI -0.812 4.074 X 0.788 
SRH 150.405 89.720 X 1.001 
SH850 8.265e-3 5.786e-3 X 0.000 
SH700 4.988e-3 2.677e-3 X* Not Listed 
SH500 1.411e-3 9.066e-4 X 2.788e61 
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Table B36 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U850 2.609 0.135 X 1.053 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.282 20.001 X 0.894 
4LI -1.096 3.959 X 0.809 
SRH 151.514 93.429 X 0.999 
SH850 8.419e-3 5.761e-3 X 0.000 
SH700 5.129e-3 2.710e-3 X* Not Listed 
SH500 1.471e-3 9.288e-4 X 7.078e89 
U850 3.176 0.713 X 1.155 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.930 20.013 X 0.721 
4LI -1.243 3.959 X 0.786 
SRH 151.276 94.709 X 0.998 
SH850 8.519e-3 5.705e-3 X 0.000 
SH700 5.281e-3 2.736e-3 X Not Listed 
SH500 1.547e-3 9.490e-4 X Not Listed 
GHCB 2200.020 4004.046 X 1.000 
U850 3.672 1.321 X* 1.420 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.407 20.021 X 0.688 
4LI -1.318 3.999 X 0.742 
SRH 147.627 94.091 X 0.994 
SH850 8.530e-3 5.675e-3 X 0.000 
SH700 5.378e-3 2.793e-3 X* Not Listed 
SH500 1.650e-3 9.468e-4 X Not Listed 
GHCB 1864.194 3889.827 X* 0.999 
U850 3.934 1.466 X* 1.441 
 
Table B37. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1983.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.509e-3 3.320e-3 X 1.366e71 
SH500 1.342e-3 9.275e-3 X 7.449e170 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.500e-3 3.351e-3 X 1.457e63 
SH500 1.376e-3 9.352e-4 X 6.749e204 
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Table B37 continued. 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.481e-3 3.402e-3 X 8.361e59 
SH500 1.388e-3 9.549e-4 X 6.831e201 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.497e-3 3.425e-3 X 8.544e60 
SH500 1.413e-3 9.681e-3 X 3.193e197 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.579e-3 3.451e-3 X 3.297e75 
SH500 1.432e-3 9.959e-4 X 6.610e140 
GHCB 2861.160 4487.305 X 1.000 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.658e-3 3.449e-3 X 9.624e79 
SH500 1.447e-3 1.006e-3 X 7.665e135 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.722e-3 3.459e-3 X 4.367e83 
SH500 1.476e-3 1.014e-3 X 1.127e131 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.789e-3 3.457-3 X 2.387e86 
SH500 1.508e-3 1.010e-3 X 1.077e161 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.875e-3 3.463e-3 X 9.544e87 
SH500 1.557e-3 1.010e-3 X 2.081e196 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.300 24.318 X 0.906 
4LI -1.804 0.951 X 0.907 
SH700 4.987e-3 3.492e-3 X 6.303e201 
SH500 1.583e-3 1.012e-3 X 5.027e307 
 
Table B38. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1984.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI 0.466 3.435 X 0.963 
SRH 147.297 97.387 X 1.005 
SH700 4.671e-3 3.225e-3 X 0.000 
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Table B38 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.656e-3 9.420e-4 X* Not Listed 
V10 1.978 0.161 X 1.175 
V850 2.716 -0.801 X 0.939 
V700 0.474 -4.152 X 1.087 
V500 -1.299 -5.662 X 0.996 
VWSS700 -1.504 -4.314   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI 0.328 3.484 X 0.977 
SRH 153.001 98.088 X 1.003 
SH700 4.769e-3 3.199e-3 X 8.163e13 
SH500 1.688e-3 9.407e-4 X Not Listed 
V10 2.029 0.276 X 1.155 
V850 2.837 -0.658 X 0.945 
V700 0.733 -4.015 X 1.083 
V500 -1.141 -5.630 X 0.998 
VWSS700 -1.296 -4.291   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI 0.213 3.454 X 0.973 
SRH 158.531 99.250 X 1.003 
SH700 4.860e-3 3.189e-3 X 3.121e37 
SH500 1.706e-3 9.462e-4 X Not Listed 
V10 2.060 0.387 X 1.149 
V850 2.853 -0.447 X 0.932 
V700 0.896 -3.851 X 1.075 
V500 -1.112 -5.577 X 1.002 
VWSS700 -1.164 -4.239   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI 0.040 3.403 X 0.968 
SRH 161.658 101.157 X 1.003 
SH700 4.945e-3 3.185e-3 X 1.644e51 
SH500 1.741e-3 9.474e-4 X 3.400e299 
V10 2.105 0.455 X 1.167 
V850 2.909 -0.207 X 0.907 
V700 1.187 -3.549 X 1.079 
V500 -1.019 -5.417 X 0.999 
VWSS700 -0.918 -4.004   
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Table B38 continued. 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -0.215 3.417 X 0.952 
SRH 163.104 103.823 X 1.004 
SH700 4.995e-3 3.208e-3 X 1.967e51 
SH500 1.755e-3 9.551e-4 X 5.137e300 
V850 2.797 -9.566e-3 X 0.895 
V700 1.207 -3.252 X 1.225 
V500 -0.798 -5.248 X 1.017 
VWSS700 -0.819 -3.776 X 0.856 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.799 22.315 X* 0.780 
4LI -0.420 3.461 X* 0.794 
SRH 165.926 106.481 X 0.999 
SH700 5.069e-3 3.242e-3 X* Not Listed 
SH500 1.776e-3 9.633e-4 X* Not Listed 
V700 1.236 -2.977 X 1.048 
V500 -0.624 -5.021 X 1.007 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.074 22.565 X* 0.780 
4LI -0.565 3.436 X* 0.787 
SRH 167.092 108.416 X 0.999 
SH700 5.129e-3 3.327e-3 X* Not Listed 
SH500 1.789e-3 9.755e-4 X* Not Listed 
V700 1.054 -2.862 X 1.051 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.381 22.847 X* 0.792 
4LI -0.597 3.386 X 0.800 
SRH 165.775 109.625 X 1.001 
SH700 5.215e-3 3.416e-3 X Not Listed 
SH500 1.798e-3 9.911e-4 X* Not Listed 
GHCB 2275.317 4075.112 X 1.000 
V700 0.843 -2.810 X 1.015 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.699 23.035 X* 0.772 
4LI -0.648 3.271 X* 0.766 
SH700 5.301e-3 3.473e-3 X* Not Listed 
SH500 1.819e-3 9.999e-4 X* Not Listed 
GHCB 2132.353 4339.010 X* 0.999 
V700 0.610 -2.713 X 1.009 
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Table B38 continued. 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.964 23.254 X* 0.793 
4LI -0.603 3.127 X* 0.776 
SH700 5.348e-3 3.500e-3 X 5.123e296 
SH500 1.841e-3 1.019e-3 X Not Listed 
GHCB 2061.505 4521.150 X* 1.000 
VWSS700 -1.074 -3.733 X 1.022 
 
Table B39. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1985.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.999 284.300 X 0.999 
4LI -9.363e-2 4.087 X* 0.814 
SRH 138.006 84.630 X 1.007 
SH850 7.216e-3 5.676e-3 X 0.000 
SH700 3.859e-3 2.701e-3 X 1.363e70 
V10 2.283 0.102 X 1.268 
V850 2.638 -1.343 X 0.930 
V700 -0.850 -4.847 X 1.058 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.080 284.315 X 0.884 
PW 23.971 19.289 X 0.896 
4LI -0.357 4.123 X 0.792 
CAPE 496.769 204.192 X 1.000 
SRH 139.584 81.291 X* 1.012 
SH850 7.336e-3 5.701e-3 X 3.041e136 
SH700 3.936e-3 2.677e-3 X 2.856e167 
V10 2.311 0.261 X 1.386 
V850 2.742 -1.209 X 0.842 
V700 -0.610 -4.988 X 1.051 
V500 -2.281 -6.999 X 1.044 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.177 284.324 X 0.867 
PW 24.444 19.239 X 0.889 
4LI -0.670 4.152 X* 0.767 
CAPE 550.229 219.477 X 0.999 
SRH 141.656 78.475 X* 1.013 
SH850 7.449e-3 5.698e-3 X 1.706e137 
SH700 4.023e-3 2.647e-3 X 6.025e182 
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Table B39 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.251e-3 8.767e-4 X 3.088e123 
V10 2.329 0.423 X 1.349 
V850 2.888 -1.058 X 0.801 
V700 -0.367 -4.997 X 1.132 
V500 -2.100 -6.786 X 1.014 
VWSS700 -2.696 -5.420   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.312 284.359 X 0.848 
PW 24.960 19.248 X 0.927 
4LI -1.028 4.190 X* 0.723 
CAPE 618.975 246.410 X 1.000 
SRH 143.609 78.135 X* 1.013 
SH850 7.529e-3 5.755e-3 X 1.388e45 
SH700 4.133e-3 2.614e-3 X 5.801e194 
SH500 1.284e-3 8.635e-4 X 1.113e134 
V10 2.316 0.519 X 1.246 
V850 2.996 -0.919 X 0.823 
V700 -8.527e-2 -4.880 X 1.170 
V500 -2.043 -6.637 X 0.989 
VWSS700 -2.401 -5.399   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.367 284.411 X* 0.787 
PW 25.761 19.342 X 0.936 
4LI -1.428 4.098 X* 0.662 
CAPE 694.596 268.400 X 1.000 
SRH 146.366 78.709 X* 1.015 
SH850 7.732e-3 5.819e-3 X 0.405 
SH700 4.308e-3 2.593e-3 X 6.472e287 
SH500 1.313e-3 8.654e-4 X 4.370e150 
V10 2.307 0.586 X 1.236 
V850 2.853 -0.689 X 0.823 
V700 1.312e-2 -4.651 X 1.214 
V500 -1.967 -6.300 X 0.964 
VWSS700 -2.293 -5.237   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.404 284.464 X 0.717 
PW 26.443 19.486 X 0.801 
4LI -1.712 4.055 X* 0.570 
CAPE 750.442 278.574 X 1.000 
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Table B39 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 148.486 80.189 X 1.014 
SH850 7.883e-3 5.913e-3 X 6.502e10 
SH700 4.453e-3 2.580e-3 X* Not Listed 
SH500 1.349e-3 8.689e-4 X Not Listed 
GHCB 2631.382 4390.849 X 1.000 
V10 2.287 0.678 X 1.370 
V850 2.644 -0.428 X 0.837 
V700 0.147 -4.376 X 1.104 
VWSS700 -2.141 -5.054   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.390 284.546 X* 0.693 
PW 27.076 19.587 X 0.809 
4LI 1.878 3.991 X* 0.511 
CAPE 742.082 271.843 X 0.999 
SRH 152.697 82.877 X 1.011 
SH850 7.999e-3 5.944e-3 X 0.000 
SH700 4.579e-3 2.597e-3 X* Not Listed 
SH500 1.438e-3 8.726e-4 X Not Listed 
GHCB 2520.375 4509.764 X 1.000 
V700 0.371 -4.131 X 1.181 
VWSS700 -1.855 -4.931 X 0.907 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.397 19.765 X 0.891 
4LI -1.935 3.843 X* 0.698 
CAPE 738.095 266.737 X 1.000 
SRH 147.254 84.393 X 1.010 
SH850 8.002e-3 5.984e-3 X 0.000 
SH700 4.656e-3 2.661e-3 X* Not Listed 
SH500 1.496e-3 8.745e-4 X Not Listed 
GHCB 2486.656 4582.067 X* 1.000 
V700 0.437 -3.796 X 1.019 
VWSS700 -1.515 -4.710 X 1.130 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.831 19.985 X 0.850 
4LI -2.009 3.703 X* 0.674 
CAPE 744.542 263.591 X 1.000 
SRH 144.787 85.401 X 1.012 
SH850 8.027e-3 5.985e-3 X 0.000 
SH700 4.803e-3 2.766e-3 X* Not Listed 
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Table B39 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.567e-3 8.845e-4 X Not Listed 
GHCB 2308.467 4458.949 X* 1.000 
V700 0.483 -3.574 X 0.944 
VWSS700 -1.132 -4.572 X 1.291 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.107 20.130 X 0.896 
4LI -1.942 3.590 X* 0.678 
CAPE 730.920 253.728 X 1.000 
SRH 141.034 85.838 X 1.010 
SH850 8.045e-3 5.970e-3 X 0.000 
SH700 4.909e-3 2.835e-3 X* Not Listed 
SH500 1.598e-3 9.112e-4 X Not Listed 
GHCB 2125.093 4431.015 X* 1.000 
V700 0.444 -3.375 X 0.923 
VWSS700 -0.869 -4.418 X 1.261 
 
Table B40. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1986.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.658 22.822 X 0.874 
4LI -0.774 2.381 X 0.808 
SRH 134.728 67.219 X 1.010 
SH850 8.236e-3 6.843e-3 X 0.000 
SH700 4.822e-3 3.141e-3 X 9.283e247 
SH500 1.456e-3 9.436e-4 X Not Listed 
U10 -0.618 0.685 X 1.236 
V10 1.701 1.795e-2 X 1.348 
WD10 156.534 207.084 X 0.990 
V850 2.775 -1.237 X 0.859 
V700 -1.922e-2 -3.009 X 1.058 
UWSS700 8.548 6.163   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.930 22.720 X 0.856 
4LI -0.923 2.380 X 0.828 
SRH 137.254 69.279 X 1.007 
SH850 8.329e-3 6.788e-3 X 0.000 
SH700 4.858e-3 3.090e-3 X* 1.308e287 
SH500 1.469e-3 9.319e-4 X Not Listed 
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Table B40 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U10 -0.600 0.652 X 1.238 
V10 1.674 -3.689e-2 X 1.288 
WD10 162.929 208.901 X 0.992 
V850 2.839 -1.317 X 0.901 
V700 0.153 -3.015 X 1.038 
UWSS700 8.600 6.136 X 1.030 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.325 22.625 X 0.842 
4LI -1.069 2.398 X 0.858 
SRH 138.833 71.214 X 1.005 
SH850 8.446e-3 6.714e-3 X 2.195e35 
SH700 4.930e-3 3.046e-3 X* Not Listed 
SH500 1.484e-3 9.195e-4 X Not Listed 
U10 -0.603 0.667 X 1.231 
V10 1.692 -4.852e-2 X 1.188 
WD10 166.918 211.091 X 0.994 
V850 2.925 -1.361 X 0.954 
V700 0.308 -3.016 X 1.020 
UWSS700 8.578 6.084 X 1.039 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.678 22.596 X* 0.661 
4LI -1.283 2.352 X 0.834 
SRH 140.539 72.171 X 1.005 
SH850 8.557e-3 6.714e-3 X 3.136e135 
SH700 4.987e-3 3.013e-3 X* Not Listed 
SH500 1.490e-3 9.083e-4 X Not Listed 
GHCB 2782.249 4820.106 X* 0.999 
U10 -0.558 0.659 X 0.970 
V10 1.673 5.952e-2 X 1.155 
V850 2.979 -1.250 X 0.964 
V700 0.316 -3.027 X 1.034 
UWSS700 8.519 5.980 X 1.089 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.191 22.637 X* 0.617 
4LI -1.457 2.318 X 0.816 
SRH 140.410 72.998 X 1.003 
SH850 8.650e-3 6.759e-3 X 2.108e146 
SH700 5.095e-3 2.993e-3 X* Not Listed 
SH500 1.547e-3 9.109e-4 X Not Listed 
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Table B40 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 2604.903 4974.141 X* 0.999 
U10 -0.528 0.668 X 1.335 
V10 1.692 0.152 X 1.081 
WD10 165.703 206.352 X 0.989 
V850 3.120 -1.161 X 1.041 
V700 0.426 -3.048 X 0.990 
UWSS700 8.429 5.871 X 1.097 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.630 22.656 X* 0.618 
4LI -1.615 2.294 X 0.870 
SRH 141.319 73.238 X 1.000 
SH850 8.726e-3 6.795e-3 X 1.367e205 
SH700 5.185e-3 2.970e-3 X* Not Listed 
SH500 1.605e-3 9.193e-4 X Not Listed 
GHCB 2468.647 4992.835 X* 0.999 
V10 1.659 0.226 X 1.121 
WD10 162.318 204.476 X 0.995 
V850 3.199 -1.036 X 1.035 
V700 0.606 -3.059 X 0.940 
UWSS700 8.373 5.753 X 1.148 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.115 22.829 X* 0.622 
4LI -1.766 2.251 X 0.859 
SRH 143.230 72.955 X 1.005 
SH850 8.835e-3 6.864e-3 X 5.474e209 
SH700 5.277e-3 2.987e-3 X* Not Listed 
SH500 1.686e-3 9.459e-4 X Not Listed 
GHCB 2426.373 5083.390 X* 0.999 
U10 -0.665 0.586 X 1.208 
WD10 155.761 201.399 X 0.992 
V850 3.296 -0.892 X 1.126 
V700 0.736 -2.998 X 0.945 
UWSS700 8.346 5.806 X 1.072 
VWSS700 -0.872 -3.311 X 0.984 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.416 22.973 X* 0.609 
4LI -1.909 2.223 X 0.796 
SRH 144.818 73.025 X 1.007 
SH850 8.941e-3 6.894e-3 X 3.234e197 
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Table B40 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 5.319e-3 3.021e-3 X* Not Listed 
SH500 1.729e-3 9.680e-4 X* Not Listed 
GHCB 2251.513 4989.409 X* 0.999 
U10 0.744 0.505 X 1.330 
WD10 154.861 195.293 X 0.992 
V850 3.148 -0.760 X 1.079 
V700 0.616 -2.934 X 0.938 
UWSS700 8.312 5.905 X 1.011 
VWSS700 -0.928 -3.322 X 0.977 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.778 23.126 X* 0.631 
4LI -2.004 2.214 X 0.825 
SRH 147.177 74.003 X 1.003 
SH850 9.034e-3 6.959e-3 X 1.543e178 
SH700 5.383e-3 3.055e-3 X* Not Listed 
SH500 1.179e-3 9.937e-4 X Not Listed 
GHCB 1991.605 4857.321 X* 0.999 
U10 -0.784 0.451 X 1.110 
V850 3.088 -0.660 X 1.019 
V700 0.504 -2.893 X 0.986 
UWSS700 8.286 6.000 X 1.075 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.998 23.245 X* 0.674 
4LI -1.995 2.181 X 0.799 
SRH 150.515 77.393 X 1.005 
SH850 9.033e-3 6.959e-3 X 7.692e100 
SH700 5.449e-3 3.076e-3 X* Not Listed 
SH500 1.823e-3 1.020e-3 X Not Listed 
GHCB 1902.630 4714.725 X* 0.999 
U10 -0.796 0.391 X 1.023 
V850 3.043 -0.615 X 1.073 
V700 0.405 -2.861 X 0.932 
UWSS700 8.362 6.125 X 1.034 
 
 
 
499 
Table B41. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1987.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.105 1.572 X 0.893 
SH700 4.219e-3 3.258e-3 X 5.622e10 
SH500 1.218e-3 8.489e-4 X 3.714e246 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.345 1.570 X 0.895 
CAPE 653.703 334.041 X 1.000 
SH700 4.405e-3 3.211e-3 X 1.205e73 
SH500 1.235e-3 8.659e-3 X 1.247e134 
UWSS500 10.052 7.105 X 1.082 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.484 22.548 X 0.903 
4LI -1.530 1.570 X 0.872 
CAPE 667.643 326.831 X 1.001 
SH700 4.574e-3 3.175e-3 X 5.169e222 
SH500 1.256e-3 8.817e-4 X 3.904e206 
UWSS500 10.333 7.062 X 1.077 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.882 22.609 X 0.968 
4LI -1.729 1.534 X 0.847 
CAPE 694.058 337.104 X 1.000 
SH850 8.463e-3 6.922e-3 X 0.000 
SH700 4.724e-3 3.198e-3 X 3.213e231 
SH500 1.265e-3 9.049e-4 X 8.588e145 
GHCB 3334.842 5379.584 X 1.000 
U500 10.239 7.202 X 0.983 
UWSS500 10.401 7.020 X 1.098 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.182 22.636 X 0.935 
4LI -1.921 1.511 X 0.834 
CAPE 731.193 345.180 X 1.000 
SRH 120.298 73.956 X 1.002 
SH850 8.527e-3 6.942e-3 X 0.000 
SH700 4.826e-3 3.220e-3 X 5.816e274 
SH500 1.265e-3 9.218e-4 X 1.200e225 
GHCB 3157.360 5596.686 X 1.000 
U500 10.231 7.211 X 1.005 
UWSS500 10.375 7.034 X 1.043 
500 
Table B41 continued. 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.441 22.670 X 1.017 
4LI -2.117 1.435 X 0.847 
CAPE 772.862 358.597 X 1.001 
SRH 124.394 74.110 X 1.004 
SH850 8.552e-3 6.680e-3 X 0.000 
SH700 4.925e-3 3.229e-3 X 1.165e287 
GHCB 2663.713 5649.497 X* 1.000 
UWSS500 10.346 7.067 X 1.042 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.746 22.809 X 0.992 
4LI -2.288 1.333 X 0.844 
CAPE 816.419 378.443 X 1.001 
SRH 126.859 74.112 X 1.007 
SH850 8.624e-3 7.073e-3 X 0.000 
SH700 4.955e-3 3.231e-3 X Not Listed 
GHCB 2346.900 5748.62 X* 0.999 
UWSS500 10.370 7.077 X 1.055 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.182 22.950 X 1.011 
4LI -2.391 1.186 X 0.848 
CAPE 851.888 409.551 X 1.000 
SRH 124.995 72.724 X 1.009 
SH850 8.680e-3 7.153e-3 X 0.000 
SH700 5.019e-3 3.223e-3 X Not Listed 
SH500 1.357e-3 9.808e-4 X 1.772e8 
GHCB 2121.384 5702.828 X* 0.999 
UWSS500 10.260 6.995 X 1.051 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.648 23.104 X 0.888 
4LI -2.490 1.095 X 0.926 
CAPE 888.349 436.390 X 1.000 
SRH 121.787 71.109 X 1.011 
SH700 5.065e-3 3.235e-3 X Not Listed 
SH500 1.437e-3 9.878e-4 X 2.325e119 
GHCB 2112.258 5472.615 X* 0.999 
U500 10.270 7.200 X 1.131 
UWSS500 10.140 6.821 X 0.937 
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Table B41 continued. 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.934 23.230 X 0.928 
4LI -2.457 1.035 X 0.930 
CAPE 887.090 452.649 X 1.000 
SRH 120.896 70.561 X 1.010 
SH700 5.081e-3 3.283-3 X 3.194e254 
SH500 1.518e-3 9.720e-4 X 8.298e155 
GHCB 2086.513 5324.048 X* 0.999 
U500 10.368 7.258 X 1.167 
UWSS500 10.153 6.807 X 0.918 
 
Table B42. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1988.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
U10 -0.728 0.624 X 0.872 
V10 2.628 1.113 X 1.361 
WD10 167.251 208.235 X 0.995 
V850 4.298 1.158 X 0.896 
V700 1.654 -1.665 X 1.078 
V500 0.615 -3.577 X 1.036 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.037 1.678 X 0.878 
V10 2.649 1.074 X 1.474 
WD10 163.338 207.412 X* 0.985 
V850 4.195 1.185 X 0.814 
V700 1.893 -1.353 X 1.092 
V500 0.863 -3.320 X 1.039 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.256 1.574 X 0.895 
V10 2.650 1.002 X 1.243 
WD10 159.037 208.870 X* 0.986 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.459 1.335 X 0.870 
WD10 156.527 205.149 X* 0.990 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.076 22.833 X 1.000 
4LI -1.614 1.227 X 0.900 
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Table B42 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.394e-3 9.691e-4 X 4.358e206 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.613 22.857 X 0.974 
4LI -1.796 1.119 X 0.929 
SH700 4.875e-3 3.643e-3 X 9.338e93 
SH500 1.456e-3 9.602e-4 X 1.583e88 
GHCB 3678.025 6139.272 X 1.000 
V700 2.552 -0.767 X 1.075 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.399 23.010 X 0.933 
4LI 2.041 1.095 X 0.890 
SH700 5.075e-3 3.643e-3 X 1.382e176 
SH500 1.546e-3 9.777e-4 X 2.345e178 
GHCB 3137.854 5666.388 X 1.000 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.390 22.993 X 1.056 
4LI -2.332 1.063 X 0.808 
SH850 9.090e-3 7.150e-3 X 0.000 
SH700 5.318e-3 3.618e-3 X 3.352e268 
SH500 1.632e-3 9.843e-4 X 3.220e37 
GHCB 2649.333 5567.005 X* 1.000 
V700 2.677 -0.616 X 1.124 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 32.363 22.935 X 1.014 
4LI -2.641 1.056 X 0.724 
SH850 9.298e-3 7.115e-3 X 0.000 
SH700 5.545e-3 3.586e-3 X Not Listed 
SH500 1.715e-3 9.887e-4 X 1.133e60 
GHCB 2202.452 5348.357 X* 0.999 
V500 1.583 -2.849 X 1.072 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 32.769 22.968 X 0.839 
4LI -2.776 1.027 X* 0.622 
SH850 9.403e-3 7.111e-3 X 0.000 
SH700 5.589-3 3.597e-3 X Not Listed 
SH500 1.774e-3 9.900e-4 X Not Listed 
GHCB 2005.196 5166.957 X* 0.998 
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Table B42 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V500 1.574 -3.050 X 1.058 
 
Table B43. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1989.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.050 18.207 X 0.911 
4LI 9.458e-2 3.712 X 0.815 
SH850 7.384e-3 5.650e-3 X 0.000 
SH700 3.962e-3 2.630e-3 X 4.636e237 
GHCB 2509.142 4683.453 X 1.000 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.431 18.142 X 0.806 
4LI -0.144 3.775 X* 0.744 
SH850 7.418e-3 5.634e-3 X 0.000 
SH700 4.123e-3 2.635e-3 X Not Listed 
GHCB 2374.920 4609.548 X 1.000 
WD10 160.006 206.356 X 0.993 
V850 2.514 -0.461 X 1.119 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.816 18.082 X 0.808 
4LI -0.351 3.832 X* 0.734 
SH850 7.461e-3 5.625-3 X 3.720 
SH700 4.278e-3 2.636e-3 X 8.339e236 
SH500 1.216e-3 8.014e-4 X 5.778e141 
GHCB 2503.886 4540.227 X 1.000 
WD10 159.022 207.582 X 0.995 
V850 2.577 -0.577 X 1.133 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.071 18.036 X 0.950 
4LI -0.592 3.819 X* 0.760 
SH850 7.472e-3 5.622e-3 X 0.000 
SH700 4.377e-3 2.633e-3 X* 9.097e291 
SH500 1.232e-3 7.851e-4 X 0.000 
WD10 160.358 209.597 X 0.994 
V850 2.647 -0.800 X 1.070 
V700 -0.537 -3.831 X 1.042 
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Table B43 continued. 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.285 18.042 X 0.980 
4LI -0.799 3.781 X 0.788 
SH850 7.520e-3 5.620e-3 X 0.000 
SH700 4.424e-3 2.644e-3 X Not Listed 
SH500 1.248e-3 7.767e-4 X 0.000 
GHCB 2498.177 4279.079 X 1.000 
U10 -0.713 0.378 X 0.822 
V850 2.535 -0.827 X 1.017 
V700 -0.300 -3.903 X 1.105 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.392 18.010 X 0.992 
4LI -0.933 3.739 X 0.770 
SH850 7.575e-3 5.593e-3 X 0.000 
SH700 4.450e-3 2.666e-3 X* Not Listed 
SH500 1.249e-3 7.646e-4 X 0.000 
GHCB 2298.561 4453.933 X 1.000 
U10 -0.802 0.367 X 0.711 
V850 2.559 -0.767 X 0.982 
V700 -0.120 -3.902 X 1.167 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.626 18.047 X 0.898 
4LI -1.099 3.738 X* 0.721 
SH850 7.645e-3 5.639e-3 X 0.000 
SH700 4.471e-3 2.693e-3 X Not Listed 
SH500 1.265e-3 7.725e-4 X 0.000 
GHCB 2163.368 4401.598 X 1.000 
U10 -0.836 0.294 X 0.721 
V850 2.519 -0.589 X 0.942 
V700 5.440e-2 -3.745 X 1.135 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.150 18.041 X 0.964 
4LI -1.286 3.625 X 0.770 
SH850 7.793e-3 5.697e-3 X 0.000 
SH700 4.530e-3 2.698e-3 X 1.629e247 
SH500 1.328e-3 7.778e-4 X 0.000 
GHCB 2090.236 4225.094 X 1.000 
V700 3.333e-2 -3.667 X 1.081 
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Table B43 continued. 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.724 18.101 X 0.999 
4LI -1.440 3.524 X* 0.689 
CAPE 665.208 301.514 X 0.999 
SH850 7.913e-3 5.786e-3 X 0.000 
SH700 4.631e-3 2.688e-3 X 1.120e181 
SH500 1.392e-3 7.938e-4 X 0.000 
GHCB 2033.002 4511.284 X 1.000 
V700 9.878e-2 -3.470 X 1.017 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.203 18.277 X 0.992 
4LI -1.520 3.407 X* 0.696 
CAPE 674.888 300.348 X 1.000 
SH850 8.005e-3 5.833e-3 X 0.000 
SH700 4.706e-3 2.717e-3 X 1.771e217 
SH500 1.441e-3 8.171e-4 X 0.000 
GHCB 1853.567 4335.664 X 0.999 
V700 0.277 -3.286 X 0.985 
 
Table B44. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1990.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.368 284.754 X* 0.797 
PW 28.583 20.657 X 0.911 
4LI -1.126 3.506 X* 0.686 
CAPE 844.460 297.157 X 1.000 
SRH 127.896 82.643 X 1.004 
SH850 8.263e-3 6.163e-3 X 0.000 
SH700 4.708e-3 2.879e-3 X 5.305e294 
SH500 1.474e-3 8.996e-4 X 3.753e220 
V10 2.336 0.718 X 1.070 
V700 0.554 -2.621 X 0.993 
V500 -0.883 -4.406 X 1.076 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.716 20.575 X 0.785 
4LI -1.281 3.483 X 0.812 
CAPE 863.962 309.803 X 1.000 
SRH 130.835 82.548 X 1.007 
SH850 8.382e-3 6.112e-3 X 1.922e34 
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Table B44 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.672e-3 2.854e-3 X* Not Listed 
SH500 1.444e-3 8.963e-4 X 4.450e187 
GHCB 2467.488 4341.130 X 1.000 
V10 2.300 0.773 X 1.013 
V700 0.691 -2.331 X 0.935 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.785 20.533 X 0.775 
4LI -1.477 3.464 X 0.760 
CAPE 895.930 321.389 X 1.000 
SRH 135.745 84.765 X 1.007 
SH850 8.530e-3 6.087e-3 X 5.913e25 
SH700 4.616e-3 2.841e-3 X* Not Listed 
SH500 1.414e-3 8.837e-4 X 2.416e245 
GHCB 2254.651 4342.451 X* 1.000 
V700 0.580 -2.162 X 0.900 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.957 20.549 X 0.843 
4LI -1.681 3.485 X 0.763 
CAPE 916.522 324.472 X 1.000 
SRH 140.861 87.105 X 1.004 
SH850 8.659e-3 6.074e-3 X 0.000 
SH700 4.612e-3 2.845e-3 X Not Listed 
SH500 1.422e-3 8.844e-4 X 5.213e199 
GHCB 2235.881 4286.946 X 1.000 
WD850 193.884 237.495 X 0.996 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.371 20.652 X 0.857 
4LI -1.961 3.435 X 0.787 
CAPE 957.361 338.192 X 1.000 
SRH 144.559 88.905 X 1.005 
SH850 8.797e-3 6.069e-3 X 6.416e29 
SH700 4.697e-3 2.866e-3 X 1.293e275 
SH500 1.458e-3 8.916e-3 X 4.080e306 
GHCB 2223.911 4296.117 X 1.000 
WD850 193.979 236.091 X 0.994 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.874 20.780 X 0.822 
4LI -2.230 3.299 X 0.749 
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Table B44 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
CAPE 994.181 360.534 X 1.000 
SRH 147.816 90.863 X 1.005 
SH850 8.908e-3 6.097e-3 X 0.151 
SH700 4.841e-3 2.876e-3 X Not Listed 
SH500 1.485e-3 8.986e-4 X Not Listed 
GHCB 2164.269 4429.296 X* 0.999 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.033 21.039 X 0.828 
4LI -2.366 3.104 X* 0.707 
CAPE 987.890 372.110 X 1.000 
SRH 150.735 92.301 X 1.006 
SH850 8.910e-3 6.179e-3 X 0.000 
SH700 4.901e-3 2.924e-3 X* Not Listed 
SH500 1.495e-3 9.219e-4 X Not Listed 
GHCB 2174.207 4591.490 X* 1.000 
V700 0.633 -2.050 X 0.938 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.458 21.361 X 0.831 
4LI -2.487 2.895 X* 0.672 
CAPE 994.623 391.821 X 0.999 
SRH 152.461 94.018 X 1.005 
SH850 9.013e-3 6.289e-3 X 0.000 
SH700 5.027e-3 2.994e-3 X* Not Listed 
SH500 1.519e-3 9.283e-4 X Not Listed 
GHCB 2142.146 4842.942 X* 1.000 
V700 0.634 -2.121 X 0.956 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.951 21.746 X* 0.694 
4LI -2.503 2.728 X* 0.583 
CAPE 981.962 407.991 X 0.999 
SRH 154.429 95.343 X 1.011 
SH850 9.120e-3 6.395e-3 X 2.246e273 
SH700 5.150e-3 3.083e-3 X* Not Listed 
SH500 1.940e-3 9.645e-4 X Not Listed 
GHCB 2139.605 4988.272 X* 0.999 
V700 0.710 -2.109 X 0.727 
VWSS700 -1.188 -3.646 X 1.479 
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Table B44 continued. 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.756 22.156 X* 0.661 
4LI -2.568 2.599 X 0.572 
CAPE 993.584 419.037 X 0.998 
SRH 156.559 95.577 X 1.013 
SH850 9.274e-3 6.496e-3 X Not Listed 
SH700 5.349e-3 3.167e-3 X* Not Listed 
SH500 1.693e-3 1.008e-3 X Not Listed 
GHCB 2051.985 4699.273 X* 0.999 
V700 0.724 -2.059 X 0.716 
UWSS700 8.664 6.040 X 1.042 
VWSS700 -1.062 -3.680 X 1.532 
 
Table B45. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1991.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.830 285.448 X 0.852 
SMC 427.178 500.101 X 0.999 
PW 28.784 22.798 X 0.840 
4LI -1.333 2.696 X 0.720 
CAPE 669.792 327.103 X 1.001 
SRH 120.688 72.535 X 1.011 
SH700 5.071e-3 3.155e-3 X* Not Listed 
SH500 1.493e-3 8.598e-4 X Not Listed 
U10 -0.987 0.434 X 0.827 
V700 1.608 -1.774 X 0.829 
VWSS700 0.122 -2.738 X 1.302 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 427.330 499.981 X 0.999 
PW 29.064 22.936 X 0.862 
4LI -1.447 2.590 X* 0.736 
SRH 121.803 72.055 X 1.011 
SH700 5.095e-3 3.204e-3 X 6.338e277 
SH500 1.521e-3 8.635e-4 X Not Listed 
U10 -1.120 0.393 X 0.847 
V850 3.309 0.761 X 1.124 
V700 1.996 -1.773 X 0.640 
V500 1.294 -2.247 X 1.039 
VWSS700 0.467 -2.807 X 1.565 
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Table B45 continued. 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 427.468 499.850 X 0.999 
PW 29.309 23.078 X 0.885 
4LI -1.574 2.491 X* 0.744 
SRH 121.704 71.158 X 1.013 
SH700 5.103e-3 3.233e-3 X 1.009e249 
SH500 1.529e-3 8.704e-4 X Not Listed 
U10 -1.296 0.314 X 0.811 
V850 3.506 0.901 X 1.049 
V700 2.354 -1.781 X 0.699 
V500 1.627 -2.185 X 1.062 
VWSS700 0.803 -2.876 X 1.458 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 427.474 499.716 X 1.000 
PW 29.500 23.242 X 0.822 
4LI -1.803 2.385 X 0.781 
SRH 125.389 70.932 X 1.015 
SH850 8.601e-3 7.092e-3 X 4.071e119 
SH700 5.087e-3 3.251e-3 X 1.542e291 
SH500 1.531e-3 8.916e-4 X Not Listed 
U10 -1.398 0.255 X 0.802 
V850 3.599 1.058 X 0.958 
V700 2.574 -1.694 X 0.789 
V500 1.698 -2.084 X 1.097 
VWSS700 1.027 -2.834 X 1.296 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 427.530 499.592 X 1.000 
PW 29.711 23.350 X 0.831 
4LI -2.054 2.289 X 0.764 
SRH 129.881 71.186 X* 1.017 
SH850 8.696e-3 7.075e-3 X 9.041e109 
SH700 5.106e-3 3.248e-3 X Not Listed 
SH500 1.536e-3 9.071e-4 X Not Listed 
U10 -1.399 0.206 X 0.800 
V850 3.773 1.112 X 0.946 
V700 2.640 -1.604 X 0.771 
V500 1.795 -2.077 X 1.126 
VWSS700 1.108 -2.781 X 1.328 
VWSS500 0.263 -3.253   
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Table B45 continued. 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 427.575 499.459 X 0.999 
PW 29.937 23.496 X 0.876 
4LI -2.277 70.316 X 0.759 
SRH 134.227 7.070e-3 X 1.016 
SH850 8.794e-3 3.254e-3 X 8.675e47 
SH700 5.140e-3 9.254e-4 X Not Listed 
SH500 1.548e-3 0.214 X 1.425e269 
U10 -1.352 1.145 X 0.877 
V850 3.954 -1.525 X 1.020 
V700 2.715 -2.045 X 0.723 
V500 1.814 -2.749 X 1.077 
VWSS700 1.191 -3.270 X 1.491 
VWSS500 0.290    
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 427.651 499.319 X 0.999 
PW 30.094 23.703 X 0.894 
4LI -2.391 2.127 X* 0.737 
SRH 137.886 71.132 X 1.014 
SH850 8.809e-3 7.095e-3 X 0.000 
SH700 5.181e-3 3.275e-3 X Not Listed 
SH500 1.560e-3 9.562e-4 X 3.501e201 
U10 -1.355 0.237 X 0.882 
V850 4.013 1.186 X 1.043 
V700 2.749 -1.398 X 0.727 
V500 1.906 -1.979 X 1.031 
VWSS700 1.224 -2.653 X 1.558 
VWSS500 0.382 -3.234   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 427.759 499.174 X 0.999 
PW 30.368 23.933 X 0.910 
4LI -2.452 2.030 X* 0.710 
SRH 136.367 71.809 X 1.011 
SH850 8.861e-3 7.135e-3 X 0.000 
SH700 5.246e-3 3.300e-3 X* Not Listed 
SH500 1.571e-3 1.004e-3 X 3.469e68 
U10 -1.356 0.274 X 0.863 
V850 3.860 1.191 X 1.066 
V700 2.727 -1.231 X 0.727 
V500 -1.788 -1.905 X 1.007 
VWSS700 1.223 -2.535 X 1.570 
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Table B45 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS500 0.284 -3.209   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 427.894 499.046 X 0.999 
PW 30.574 24.156 X 0.943 
4LI -2.446 1.945 X* 0.679 
SRH 135.597 73.015 X 1.011 
SH850 8.839e-3 7.184e-3 X 0.000 
SH700 5.305e-3 3.347e-3 X* Not Listed 
SH500 1.590e-3 1.045e-3 X 0.000 
U10 -1.367 0.300 X 0.799 
V700 2.672 -1.044 X 0.787 
V500 1.752 -1.824 X 1.014 
VWSS700 1.247 -2.354 X 1.435 
VWSS500 0.327 -3.134   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 428.188 498.955 X 0.998 
PW 30.927 24.454 X 0.990 
4LI -2.464 1.838 X* 0.653 
SRH 134.526 74.404 X 1.010 
SH850 8.897e-3 7.255e-3 X 0.000 
SH700 5.399e-3 3.431e-3 X* Not Listed 
SH500 1.611e-3 1.080e-3 X 0.000 
U10 -1.344 0.269 X 0.781 
V700 2.524 -0.943 X 0.772 
V500 1.618 -1.848 X 1.037 
VWSS700 1.268 -2.245 X 1.434 
VWSS500 0.362 -3.150   
 
Table B46. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1992.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.455 18.971 X 0.897 
4LI 0.596 4.561 X 0.894 
SH850 7.451e-3 5.713e-3 X 1.768e20 
SH700 4.408e-3 2.736e-3 X 1.144e282 
SH500 1.382e-3 8.363e-4 X 6.768e298 
V10 1.762 8.254e-3 X 1.195 
V850 2.579 -0.318 X 0.958 
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Table B46 continued. 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.688 18.913 X 0.846 
4LI 0.475 4.581 X 0.873 
SH850 7.546e-3 5.676e-3 X 234.363 
SH700 4.480e-3 2.718e-3 X* Not Listed 
SH500 1.380e-3 8.345e-4 X 4.493e224 
GHCB 2512.634 4200.454 X 1.000 
V10 1.661 0.100 X 1.216 
V850 2.520 -0.368 X 0.979 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.954 18.830 X 0.830 
4LI 0.352 4.587 X 0.827 
SH850 7.643e-3 5.636e-3 X 0.000 
SH700 4.557e-3 2.689e-3 X* Not Listed 
SH500 1.384e-3 8.297e-4 X 4.057e177 
GHCB 2411.181 4280.519 X 1.000 
V850 2.511 -0.409 X 1.076 
V700 -0.586 -3.447 X 1.002 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.217 18.932 X 0.801 
4LI 0.152 4.446 X 0.800 
SRH 143.195 94.367 X 1.005 
SH850 7.729e-3 5.618e-3 X 0.555 
SH700 4.618e-3 2.724e-3 X* Not Listed 
SH500 1.391e-3 8.276e-4 X 1.703e108 
GHCB 2457.559 4667.853 X* 1.000 
V850 2.497 -0.429 X 0.999 
V700 -0.290 -3.516 X 1.058 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.474 18.998 X 0.776 
4LI -7.782e-2 4.220 X 0.787 
SRH 147.484 94.056 X 1.007 
SH850 7.804e-3 5.618e-3 X 5.194e24 
SH700 4.658e-3 2.738e-3 X* Not Listed 
SH500 1.410e-3 8.238e-4 X 1.028e62 
GHCB 2360.256 4631.204 X* 1.000 
V850 2.491 -0.455 X 0.956 
V700 -0.156 -3.481 X 1.090 
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Table B46 continued. 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.748 19.093 X 0.791 
4LI -0.297 3.992 X 0.873 
SRH 151.581 92.600 X 1.010 
SH850 7.891e-3 5.644e-3 X 1.387e134 
SH700 4.700e-3 2.755e-3 X* Not Listed 
SH500 1.424e-3 8.187e-4 X 2.774e21 
GHCB 2287.138 4508.628 X* 1.000 
V850 2.457 -0.495 X 0.895 
V700 -1.604e-2 -3.383 X 1.149 
VWSS700 -1.276 -3.790 X 0.960 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.170 19.302 X 0.793 
4LI -0.485 3.729 X 0.908 
SRH 154.230 93.887 X 1.011 
SH850 8.028e-3 5.730e-3 X 4.323e138 
SH700 4.771e-3 2.785e-3 X* Not Listed 
SH500 1.453e-3 8.310e-4 X 7.419e62 
GHCB 2075.560 4078.440 X* 1.000 
V850 2.523 -0.380 X 0.925 
V700 5.874e-2 -3.251 X 1.074 
VWSS700 -1.139 -3.713 X 1.037 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.614 19.560 X* 0.643 
4LI -0.704 3.600 X 0.804 
SRH 157.386 97.720 X 1.012 
SH850 8.147e-3 5.821e-3 X 3.507e190 
SH700 4.832e-3 2.828e-3 X* Not Listed 
SH500 1.492e-3 8.389e-4 X 8.442e274 
GHCB 1886.172 3978.839 X* 0.999 
V850 2.539 -0.136 X 0.938 
V700 -9.319e-3 -3.161 X 0.999 
VWSS700 -1.126 -3.730 X 1.073 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.078 19.813 X* 0.576 
4LI -0.958 3.466 X 0.715 
SRH 160.298 101.325 X* 1.013 
SH850 8.276e-3 5.900e-3 X 3.242e180 
SH700 4.906e-3 2.878e-3 X* Not Listed 
SH500 1.521e-3 8.466e-4 X Not Listed 
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Table B46 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 1759.835 3845.311 X* 0.999 
V700 -7.018e-2 -3.041 X 0.745 
VWSS700 -1.137 -3.733 X 1.372 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.432 20.108 X* 0.473 
4LI -1.093 3.354 X 0.736 
SH850 8.349e-3 5.975e-3 X* Not Listed 
SH700 4.942e-3 2.950e-3 X* Not Listed 
SH500 1.563e-3 8.657e-4 X* Not Listed 
GHCB 1655.352 3738.029 X* 0.998 
V700 -8.406e-2 -2.930 X* 0.769 
VWSS700 -1.114 -3.816 X 1.215 
 
Table B47. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1993.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 286.957 284.218 X 0.968 
PW 29.115 21.929 X 0.962 
4LI 0.272 3.569 X 0.836 
SRH 151.627 72.673 X 1.010 
SH850 7.957e-3 6.395e-3 X 0.000 
SH700 4.927e-3 3.079e-3 X 2.106e188 
SH500 1.606e-3 1.011e-3 X 2.197e92 
U10 -0.779 1.187 X 0.928 
WD10 151.545 214.364 X 0.996 
V850 2.262 -1.260 X 0.978 
WD850 212.513 253.189 X 0.999 
V700 0.359 -3.619 X 1.015 
V500 -0.246 -4.614 X 1.104 
UWSS700 9.674 6.764 X 1.027 
VWSS700 -0.879 -3.772 X 0.875 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.031 284.313 X 0.924 
PW 29.536 21.885 X 0.942 
4LI -6.396e-2 3.594 X* 0.726 
SRH 153.794 73.355 X 1.010 
SH850 8.062e-3 6.346e-3 X 0.000 
SH700 5.021e-3 3.073e-3 X 7.444e271 
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Table B47 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.633e-3 1.020e-3 X 1.556e110 
U10 -0.783 1.171 X 0.881 
WD10 153.185 210.710 X 0.997 
V850 2.472 -1.118 X 1.000 
WD850 213.133 252.785 X 1.002 
V700 0.471 -3.610 X 0.891 
V500 -5.407e-2 -4.623 X 1.135 
WD500 265.329 283.024 X 0.992 
UWSS700 9.668 6.731 X 1.014 
VWSS700 -0.788 -3.777 X 0.986 
VWSS500 -1.413 -4.790 X 0.937 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.121 284.411 X 0.907 
PW 29.923 21.838 X 0.917 
4LI -0.388 3.600 X* 0.675 
SRH 155.631 74.313 X 1.010 
SH850 8.148e-3 6.298e-3 X 0.000 
SH700 5.108e-3 3.067e-3 X* Not Listed 
SH500 1.658e-3 1.026e-3 X 8.410e91 
U10 -0.814 1.148 X 0.856 
WD10 154.280 207.034 X 0.998 
V850 2.686 -0.958 X 1.012 
WD850 211.815 252.249 X 1.005 
V700 0.601 -3.543 X 0.898 
V500 0.134 -4.615 X 1.067 
WD500 264.721 284.302 X 0.993 
UWSS700 9.633 6.709 X 0.986 
VWSS700 -0.699 -3.722 X 1.002 
VWSS500 -1.165 -4.795   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.268 284.539 X 0.900 
PW 30.155 21.823 X 0.910 
4LI -0.641 3.592 X* 0.660 
SRH 156.727 74.566 X 1.011 
SH850 8.203e-3 6.292e-3 X 0.000 
SH700 5.140e-3 3.067e-3 X Not Listed 
SH500 1.675e-3 1.013e-3 X 9.311e186 
U10 -0.889 1.083 X 0.765 
WD10 155.711 202.941 X 1.001 
V850 3.071 -0.791 X 0.965 
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Table B47 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD850 209.405 252.498 X 1.004 
V700 0.830 -3.489 X 1.045 
WD700 262.272 282.171 X 1.019 
V500 0.424 -4.562 X 1.013 
WD500 263.989 285.632 X 0.980 
UWSS700 9.524 6.717 X 0.952 
VWSS700 -0.543 -3.690 X 0.973 
VWSS500 -0.949 -4.764   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.345 284.659 X 0.891 
PW 30.257 21.854 X 0.914 
4LI -0.906 3.553 X* 0.624 
CAPE 659.766 315.609 X 1.000 
SRH 158.842 75.264 X 1.013 
SH850 8.285e-3 6.316-3 X 0.000 
SH700 5.132e-3 3.064e-3 X Not Listed 
SH500 1.657e-3 1.007e-3 X 1.279e180 
U10 -0.967 1.003 X 0.765 
WD10 153.917 201.570 X 1.002 
V850 3.099 -0.570 X 0.892 
WD850 206.713 252.892 X 1.001 
V700 0.974 -3.413 X 1.160 
WD700 261.679 284.037 X 1.021 
V500 0.552 -4.604 X 1.015 
WD500 263.970 286.091 X 0.981 
UWSS700 9.312 6.680 X 0.928 
VWSS700 -0.404 -3.643 X 0.899 
VWSS500 -0.827 -4.835   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.429 284.803 X 0.916 
PW 30.423 21.891 X 0.782 
4LI -1.198 3.507 X 0.677 
CAPE 690.326 330.098 X 1.000 
SRH 161.899 76.018 X 1.015 
SH850 8.388e-3 6.338e-3 X 0.000 
SH700 5.141e-3 3.061e-3 X Not Listed 
SH500 1.651e-3 1.005e-3 X Not Listed 
GHCB 2116.441 3901.470 X 1.000 
U10 -1.061 0.913 X 0.850 
WD10 151.614 200.241 X 0.998 
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Table B47 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 3.151 -0.380 X 0.842 
WD850 205.074 251.663 X 0.995 
V700 1.122 -3.355 X 1.060 
WD700 259.166 285.704 X 0.996 
V500 0.670 -4.622 X 1.114 
WD500 264.022 286.451 X 1.004 
UWSS700 9.168 6.668 X 0.910 
VWSS700 -0.235 -3.625 X 0.828 
VWSS500 -0.686 -4.892   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.702 21.911 X 0.822 
4LI -1.473 3.457 X 0.684 
CAPE 714.787 341.696 X 1.000 
SRH 165.317 78.640 X 1.015 
SH850 8.474e-3 6.365e-3 X 0.000 
SH700 5.186e-3 3.041e-3 X Not Listed 
SH500 1.671e-3 1.021e-3 X 2.380e284 
GHCB 1924.044 4006.101 X 1.000 
U10 -1.098 0.778 X 0.913 
WD10 149.232 195.782 X 1.000 
V850 3.158 -0.211 X 0.767 
WD850 206.039 251.744 X 0.995 
V700 1.310 -3.287 X 1.254 
WD700 256.049 286.901 X 0.996 
V500 0.639 -4.615 X 1.009 
WD500 262.738 286.527 X 0.983 
UWSS700 9.050 6.785 X 0.937 
VWSS700 -2.315e-2 -3.568 X 0.777 
VWSS500 -0.693 -4.896   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.127 21.964 X 0.825 
4LI -1.560 3.380 X* 0.666 
CAPE 715.331 356.445 X 1.000 
SRH 166.461 79.697 X 1.012 
SH850 8.618e-3 6.419e-3 X 0.000 
SH700 5.263e-3 3.032e-3 X* Not Listed 
SH500 1.693e-3 1.034e-3 X 8.077e252 
GHCB 1772.945 3965.082 X 0.999 
U10 -1.154 0.651 X 0.788 
WD10 149.764 187.191 X 1.006 
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Table B47 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 3.287 -0.181 X 0.708 
WD850 208.232 247.041 X 0.998 
V700 1.480 -3.173 X 1.643 
WD700 253.568 284.901 X 0.994 
V500 0.572 -4.494 X 0.911 
WD500 261.753 285.806 X 0.984 
VWSS700 0.186 -3.490 X 0.719 
VWSS500 -0.722 -4.811   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.624 22.024 X 0.876 
4LI -1.634 3.311 X* 0.686 
SRH 168.021 81.484 X 1.013 
SH850 8.745e-3 6.476e-3 X 0.000 
SH700 5.371e-3 3.026e-3 X* Not Listed 
SH500 1.731e-3 1.048e-3 X 2.146e136 
GHCB 1709.536 3995.310 X 1.000 
U10 -1.226 0.524 X 0.874 
V850 3.426 -0.114 X 0.672 
WD850 210.943 243.779 X 0.999 
V700 1.681 -3.044 X 1.735 
WD700 254.147 282.748 X 0.984 
V500 0.465 -4.370 X 0.907 
WD500 260.942 285.101 X 0.989 
VWSS700 0.425 -3.393 X 0.739 
VWSS500 -0.791 -4.719   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 32.112 21.958 X 0.803 
4LI -1.601 3.304 X 0.621 
SRH 169.269 83.353 X 1.019 
SH850 8.900e-3 6.499e-3 X 0.000 
SH700 5.478e-3 2.989e-3 X Not Listed 
SH500 1.761e-3 1.044e-3 X 2.905e152 
GHCB 1684.778 4113.775 X 0.999 
U10 -1.295 0.388 X 1.047 
V850 3.425 -3.190e-2 X 0.653 
V700 1.706 -2.956 X 1.500 
WD700 255.939 277.467 X 0.975 
V500 0.391 -4.198 X 0.811 
WD500 261.650 284.020 X 0.983 
VWSS700 0.566 -3.372 X 0.894 
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Table B47 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS500 -0.749 -4.614   
 
Table B48. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1994.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.986 285.907 X 0.901 
PW 28.935 23.093 X 0.958 
4LI -0.922 3.435 X* 0.673 
CAPE 681.485 264.395 X 0.999 
SRH 147.750 82.633 X* 1.015 
SH850 8.363e-3 6.580e-3 X 1.119e52 
SH700 4.866e-3 3.672e-3 X 0.000 
SH500 1.612e-3 1.079e-3 X Not Listed 
V10 2.334 0.369 X 0.979 
V850 3.863 -0.497 X 1.025 
V700 -0.547 -3.621 X 1.111 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.014 285.871 X 0.852 
PW 29.308 22.823 X 1.015 
4LI -1.195 3.557 X* 0.589 
CAPE 736.329 269.025 X 0.999 
SRH 149.421 77.734 X 1.012 
SH850 8.485e-3 6.477e-3 X 0.000 
SH700 4.912-3 3.587e-3 X 0.000 
SH500 1.620e-3 1.082e-3 X 3.536e301 
U10 -1.064 5.397e-2 X 0.566 
V10 2.467 0.358 X 1.455 
V850 3.987 -0.306 X 0.820 
WS850 7.977 5.944 X 1.108 
V700 -0.452 -3.476 X 1.084 
UWSS700 8.260 5.537 X 0.976 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.066 285.859 X 0.759 
PW 29.668 22.600 X 0.961 
4LI -1.518 3.592 X* 0.549 
CAPE 798.201 287.797 X 0.999 
SRH 150.917 75.017 X 1.020 
SH850 8.651e-3 6.421e-3 X 3.088e89 
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Table B48 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.938e-3 3.519e-3 X 0.000 
SH500 1.642e-3 1.071e-3 X 1.316e261 
GHCB 3038.790 4926.823 X 1.000 
U10 -1.114 0.139 X 0.614 
V10 2.511 0.359 X 1.457 
V850 3.992 -0.129 X 0.676 
WS850 8.097 6.026 X 1.041 
V700 -0.327 -3.389 X 1.251 
UWSS700 8.387 5.327 X 0.944 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.186 285.914 X* 0.739 
PW 30.021 22.292 X 1.010 
4LI -1.828 3.595 X* 0.506 
CAPE 837.969 300.825 X 0.999 
SRH 152.629 74.154 X 1.015 
SH850 8.799e-3 6.365e-3 X 2.013e37 
SH700 4.978e-3 3.442e-3 X 0.000 
SH500 1.664e-3 1.038e-3 X Not Listed 
U10 -1.157 0.219 X* 0.461 
V10 2.583 0.371 X 1.894 
V850 4.082 -0.171 X 0.659 
V700 -2.757e-2 -3.472 X 1.164 
UWSS700 8.450 5.194 X 1.047 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.352 285.995 X 0.677 
PW 30.266 22.107 X 0.836 
4LI -2.164 3.535 X* 0.407 
CAPE 881.153 327.277 X 0.999 
SRH 152.714 73.360 X 1.009 
SH850 8.900e-3 6.346e-3 X 1.972e275 
SH700 5.016e-3 3.367e-3 X 0.000 
SH500 1.672e-3 1.011e-3 X Not Listed 
GHCB 2644.610 4584.943 X 1.000 
U10 -1.143 0.284 X 0.338 
V10 2.557 0.472 X 1.746 
V850 4.072 -0.106 X 0.646 
WS850 8.178 6.066 X 1.368 
V700 0.251 -3.457 X 1.215 
UWSS700 8.475 5.137 X 1.035 
UWSS500 12.763 9.460 X 1.035 
521 
Table B48 continued. 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.460 286.095 X 0.694 
PW 30.578 21.893 X 0.778 
4LI -2.367 3.493 X* 0.394 
CAPE 919.520 350.253 X 0.998 
SRH 151.442 73.392 X 1.002 
SH850 9.025e-3 6.288e-3 X Not Listed 
SH700 5.092e-3 3.296e-3 X 9.320e19 
SH500 1.667e-3 9.804e-3 X Not Listed 
GHCB 2501.708 4811.056 X 1.000 
U10 -1.116 0.286 X 0.371 
V10 2.556 0.551 X 1.372 
V850 3.931 -9.846e-2 X 0.683 
WS850 8.105 5.991 X 1.562 
V700 0.495 -3.431 X 1.272 
UWSS700 8.369 5.125 X 0.906 
UWSS500 12.815 9.440 X 1.160 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.613 286.241 X 0.677 
PW 31.063 21.807 X 0.810 
4LI -2.477 3.400 X* 0.416 
CAPE 949.280 370.390 X 0.998 
SRH 148.476 74.631 X 1.001 
SH850 9.143e-3 6.296e-3 X Not Listed 
SH700 5.246e-3 3.247e-3 X 8.038e177 
SH500 1.683e-3 9.651e-4 X Not Listed 
GHCB 2473.358 4576.603 X 1.000 
U10 -1.032 0.251 X 0.435 
V10 2.450 0.540 X 1.084 
V850 3.753 -1.906e-3 X 0.679 
WS850 7.927 5.850 X 1.551 
V700 0.595 -3.264 X 1.336 
UWSS700 8.169 5.081 X 0.878 
UWSS500 12.673 9.520 X 1.116 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.619 286.393 X 0.730 
PW 31.743 21.801 X 0.846 
4LI -2.607 3.265 X 0.436 
CAPE 967.100 383.941 X 0.998 
SRH 143.805 74.943 X 1.007 
SH850 9.295e-3 6.335-3 X 7.896e251 
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Table B48 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 5.426e-3 3.219e-3 X 4.782e242 
SH500 1.714e-3 9.637e-4 X Not Listed 
GHCB 2249.568 4737.044 X 1.000 
U10 -1.033 0.154 X 0.608 
V10 2.334 0.529 X 0.906 
V850 3.540 9.743e-2 X 0.738 
WS850 7.759 5.807 X 1.370 
V700 0.566 -3.114 X 1.285 
UWSS700 8.061 5.127 X 0.919 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.626 286.512 X 0.760 
PW 32.376 21.913 X 0.946 
4LI -2.703 3.118 X 0.504 
CAPE 975.373 396.057 X 0.998 
SRH 141.640 74.858 X 1.010 
SH850 9.395e-3 6.463e-3 X 6.362e10 
SH700 5.589e-3 3.207-3 X Not Listed 
SH500 1.761e-3 9.683e-3 X Not Listed 
GHCB 2031.190 5039.397 X 1.000 
V10 2.125 0.539 X 0.779 
V850 3.379 0.240 X 0.837 
WS850 7.650 5.702 X 1.156 
V700 0.415 -2.932 X 1.241 
UWSS700 8.019 5.066 X 0.970 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 32.748 21.968 X 0.993 
4LI -2.766 2.976 X 0.646 
CAPE 980.213 409.942 X 0.999 
SRH 139.825 75.431 X 1.005 
SH850 9.447e-3 6.548e-3 X 0.000 
SH700 5.692e-3 3.204e-3 X Not Listed 
SH500 1.775e-3 9.742e-4 X 7.387e287 
GHCB 1923.365 5301.311 X 0.999 
V850 3.216 0.519 X 0.839 
WS850 7.570 5.622 X 1.135 
V700 0.337 -2.772 X 1.083 
UWSS700 8.028 5.132 X 1.074 
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Table B49. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1995.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.746 20.840 X 0.936 
4LI -0.574 2.898 X 0.879 
SRH 129.681 81.008 X 1.005 
SH850 7.933e-3 6.276e-3 X 0.000 
SH700 4.584e-3 2.905e-3 X* Not Listed 
SH500 1.370e-3 9.662e-4 X 5.199e67 
V10 2.163 -0.137 X 1.182 
V850 2.763 -0.862 X 0.966 
V700 0.249 -2.824 X 1.038 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.856 20.791 X 0.926 
4LI -0.639 3.093 X 0.876 
SRH 132.383 81.059 X 1.006 
SH850 8.034e-3 6.206e-3 X 0.000 
SH700 4.559e-3 2.927e-3 X* Not Listed 
SH500 1.393e-3 9.677e-4 X 1.681e133 
V10 2.015 -9.523e-2 X 1.191 
V850 2.681 -0.787 X 0.931 
V700 0.370 -2.729 X 1.062 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.089 20.771 X 0.911 
4LI -0.751 3.243 X 0.876 
SRH 135.949 81.806 X 1.007 
SH850 8.166e-3 6.159e-3 X 0.000 
SH700 4.572e-3 2.966e-3 X* Not Listed 
SH500 1.413e-3 9.740e-4 X 7.884e227 
V10 1.820 -5.035e-2 X 1.179 
V850 2.681 -0.702 X 0.908 
V700 0.462 -2.627 X 1.083 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.444 20.807 X 0.894 
4LI -0.875 3.339 X 0.881 
SRH 141.980 83.116 X 1.008 
SH850 8.363e-3 6.108e-3 X 4.759e9 
SH700 4.622e-3 3.017e-3 X* Not Listed 
SH500 1.429e-3 9.982e-4 X 3.723e241 
V10 1.600 -1.956e-2 X 1.164 
V850 2.846 -0.572 X 0.882 
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Table B49 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V700 0.494 -2.602 X 1.103 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.875 20.846 X 0.888 
4LI -1.061 3.366 X 0.859 
SRH 143.083 83.102 X 1.006 
SH850 8.511e-3 6.107e-3 X 3.258e15 
SH700 4.708e-3 3.046e-3 X* Not Listed 
SH500 1.454e-3 1.021e-3 X 1.341e162 
V850 2.902 -0.531 X 0.957 
V700 0.393 -2.549 X 1.094 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.286 20.878 X 0.921 
4LI -1.256 3.424 X 0.857 
SRH 146.231 83.406 X 1.007 
SH850 8.635e-3 6.088e-3 X 0.000 
SH700 4.802e-3 3.072e-3 X* Not Listed 
SH500 1.474e-3 1.044e-3 X 2.593e38 
GHCB 1900.910 3933.078 X* 1.000 
V850 3.012 -0.461 X 1.114 
V700 0.369 -2.498 X 1.018 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.827 20.959 X 0.940 
4LI -1.385 3.474 X 0.789 
SRH 145.013 83.529 X 1.008 
SH850 8.689e-3 6.129e-3 X 0.000 
SH700 4.969e-3 3.089e-3 X* Not Listed 
SH500 1.519e-3 1.067e-3 X 0.000 
GHCB 1713.694 4027.703 X* 0.999 
V850 3.102 -0.419 X 1.178 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.190 21.045 X 0.977 
4LI -1.409 3.474 X* 0.739 
SRH 144.545 83.582 X 1.011 
SH850 8.708e-3 6.163e-3 X 0.000 
SH700 5.042e-3 3.095e-3 X* Not Listed 
SH500 1.550e-3 1.086e-3 X 0.000 
GHCB 1672.831 4053.052 X* 0.999 
V850 3.126 -0.358 X 1.290 
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Table B49 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V700 0.590 -2.301 X 0.946 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.535 21.111 X 1.017 
4LI -1.321 3.466 X* 0.727 
SRH 143.799 84.256 X 1.014 
SH850 8.711e-3 6.208e-3 X 0.000 
SH700 5.099e-3 3.100e-3 X* Not Listed 
SH500 1.599e-3 1.092e-3 X 0.000 
GHCB 1646.675 4102.806 X* 0.999 
V850 3.137 -0.309 X 1.214 
V700 0.743 -2.318 X 0.965 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.845 21.184 X 0.976 
4LI -1.247 3.480 X* 0.696 
SRH 141.971 83.663 X 1.017 
SH850 8.737e-3 6.229e-3 X 0.000 
SH700 5.125e-3 3.125e-3 X* Not Listed 
SH500 1.651e-3 1.093e-3 X 0.000 
GHCB 1680.366 4108.634 X* 0.999 
V850 2.929 -0.317 X 1.137 
V700 0.931 -2.342 X 1.011 
 
Table B50. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1996.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.672 23.102 X 0.863 
4LI -0.161 2.719 X 0.862 
SRH 131.952 89.308 X 1.000 
SH850 8.332e-3 6.795e-3 X 0.000 
SH700 4.915e-3 3.249e-3 X Not Listed 
SH500 1.643e-3 1.039e-3 X Not Listed 
V10 1.175 -0.303 X 0.830 
V850 2.210 -1.986 X 1.140 
V700 -0.263 -5.030 X 1.077 
VWSS700 -1.438 -4.727   
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Table B50 continued. 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.797 22.763 X 0.902 
4LI -0.313 2.771 X 0.869 
SRH 134.168 88.982 X 1.001 
SH850 8.355e-3 6.687e-3 X 0.000 
SH700 4.928e-3 3.199e-3 X* Not Listed 
SH500 1.650e-3 1.041e-3 X 2.327e297 
V850 2.294 -1.838 X 1.140 
V700 -0.109 -4.935 X 0.903 
VWSS700 -1.284 -4.787 X 1.169 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.950 22.515 X 0.939 
4LI -0.484 2.755 X 0.861 
SRH 136.880 90.085 X 1.003 
SH850 8.364e-3 6.611e-3 X 0.000 
SH700 4.979e-3 3.171e-3 X 2.450e302 
SH500 1.644e-3 1.044e-3 X 4.883e204 
V850 2.299 -1.582 X 1.094 
V700 -1.065e-3 -4.687 X 0.960 
VWSS700 -1.152 -4.683 X 1.084 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.188 22.394 X 0.966 
4LI -0.694 2.698 X 0.855 
SRH 141.786 91.215 X 1.006 
SH850 8.421e-3 6.572e-3 X 0.000 
SH700 5.033e-3 3.164e-3 X 1.713e271 
SH500 1.647e-3 1.047e-3 X 8.341e156 
U10 -0.901 0.293 X 1.063 
V850 2.369 -1.314 X 1.080 
V700 8.847e-2 -4.454 X 0.935 
WD700 254.128 284.801 X 0.993 
VWSS700 -1.000 -4.571 X 1.074 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.503 22.423 X 0.970 
4LI -0.974 2.683 X 0.885 
CAPE 622.923 269.903 X 1.001 
SRH 146.146 92.853 X 1.008 
SH850 8.507e-3 6.534e-3 X 0.000 
SH700 5.069e-3 3.193e-3 X 2.521e249 
SH500 1.669e-3 1.054e-3 X 1.073e211 
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Table B50 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U10 -0.976 0.298 X 1.017 
V850 2.418 -1.044 X 1.041 
V700 0.130 -4.238 X 0.949 
WD700 256.152 287.480 X 0.991 
VWSS700 -0.893 -4.384 X 1.031 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.738 22.419 X 0.980 
4LI -1.220 2.709 X 0.859 
CAPE 661.628 268.573 X 1.000 
SRH 148.424 94.413 X 1.008 
SH850 8.601e-3 6.463e-3 X 0.000 
SH700 5.086e-3 3.230e-3 X 7.715e174 
SH500 1.689e-3 1.067e-3 X 1.199e247 
U10 -1.040 0.243 X 1.005 
V850 2.442 -0.846 X 0.984 
V700 9.045e-2 -4.030 X 1.029 
WD700 258.852 287.577 X 0.991 
VWSS700 -0.899 -4.188 X 0.941 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.933 22.424 X 0.972 
4LI -1.416 2.685 X 0.830 
CAPE 688.261 286.296 X 1.000 
SRH 150.278 96.597 X 1.008 
SH850 8.653e-3 6.431e-3 X 0.000 
SH700 5.138e-3 3.237e-3 X 1.322e157 
SH500 1.699e-3 1.076e-3 X 1.872e297 
U10 -1.066 0.206 X 0.986 
V850 2.489 -0.693 X 0.935 
V700 -5.796e-2 -3.888 X 1.115 
WD700 261.902 285.917 X 0.993 
VWSS700 -1.063 -4.025 X 0.866 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.094 22.468 X 0.964 
4LI -1.502 2.631 X 0.806 
CAPE 685.046 313.896 X 1.000 
SRH 149.387 96.208 X 1.008 
SH850 8.732e-3 6.431e-3 X 2.588e18 
SH700 5.205e-3 3.254e-3 X 3.001e154 
SH500 1.691e-3 1.075e-3 X Not Listed 
528 
Table B50 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 2.447 -0.583 X 0.915 
V700 -0.255 -3.737 X 1.191 
VWSS700 -1.255 -3.876 X 0.838 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.415 22.574 X 0.945 
4LI -1.565 2.580 X 0.844 
SRH 149.225 95.811 X 1.008 
SH850 8.841e-3 6.438e-3 X 5.465e10 
SH700 5.302e-3 3.279e-3 X 7.404e196 
SH500 1.703e-3 1.076e-3 X Not Listed 
V850 2.471 -0.457 X 0.911 
V700 -0.256 -3.621 X 1.152 
VWSS700 -1.224 -3.782 X 0.873 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.657 22.694 X 0.916 
4LI -1.546 2.568 X 0.759 
SRH 145.485 93.541 X 1.005 
SH850 8.872e-3 6.451e-3 X 0.000 
SH700 5.349e-3 3.303e-3 X 2.945e275 
SH500 1.739e-3 1.089e-3 X Not Listed 
GHCB 1657.879 3465.166 X 1.000 
V850 2.289 -0.406 X 0.986 
V700 -0.327 -3.510 X 0.915 
WD700 258.878 284.279 X 0.981 
VWSS700 -1.219 -3.722 X 0.928 
 
Table B51. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1997.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -0.859 2.363 X 0.943 
SRH 126.977 70.698 X 1.005 
SH700 4.992e-3 3.520e-3 X 9.556e108 
V10 1.983 0.179 X 1.102 
V850 2.882 -1.707 X 1.147 
V700 -0.640 -3.812 X 0.947 
UWSS700 7.608 4.787 X 0.983 
UWSS500 12.076 8.564 X 1.131 
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Table B51 continued. 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.188 2.342 X 0.937 
SRH 130.386 70.295 X 1.010 
SH700 5.087e-3 3.489e-3 X 1.868e93 
SH500 1.574e-3 1.133e-3 X 1.471e87 
V10 1.958 0.258 X 0.999 
V850 2.901 -1.701 X 1.186 
V700 -0.314 -3.870 X 0.893 
V500 -1.790 -5.456 X 1.091 
UWSS700 7.676 4.811 X 0.909 
UWSS500 12.239 8.519 X 1.161 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.717 24.183 X* 0.813 
4LI -1.496 2.342 X 0.824 
SRH 132.806 70.134 X 1.012 
SH700 5.186e-3 3.452e-3 X* Not Listed 
SH500 1.621e-3 1.115e-3 X 5.323e137 
GHCB 2796.324 4765.193 X* 1.000 
V10 1.955 0.295 X 1.166 
V850 2.870 -1.733 X 1.119 
V700 -5.151e-2 -3.936 X 0.856 
V500 -1.584 -5.610 X 1.071 
UWSS700 7.789 4.898 X 0.842 
UWSS500 12.481 8.461 X 1.182 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.198 24.153 X* 0.774 
4LI -1.749 2.321 X 0.775 
SRH 133.246 69.611 X 1.017 
SH700 5.246e-3 3.452e-3 X* Not Listed 
SH500 1.678e-3 1.109e-3 X 7.134e189 
GHCB 2773.115 4708.522 X* 1.000 
V10 1.904 0.285 X 1.240 
V850 2.714 -1.598 X 1.117 
V700 0.123 -3.982 X 0.819 
U500 12.321 8.858 X 0.822 
V500 -1.458 -5.819 X 1.069 
UWSS700 7.799 4.858 X 0.761 
UWSS500 12.672 8.271 X 1.541 
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Table B51 continued. 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.636 24.140 X* 0.771 
4LI -1.932 2.273 X 0.726 
SRH 130.484 68.127 X 1.023 
SH700 5.302e-3 3.473e-3 X Not Listed 
SH500 1.728e-3 1.115e-3 X Not Listed 
GHCB 2500.667 4426.053 X* 0.999 
V850 2.431 -1.382 X 1.207 
V700 -0.105 -3.881 X 0.785 
U500 12.605 8.760 X 0.916 
V500 -1.585 -6.017 X 1.130 
UWSS700 7.801 4.755 X 0.739 
UWSS500 12.844 8.143 X 1.390 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.079 24.128 X 0.881 
4LI -2.105 2.246 X* 0.674 
SRH 126.171 66.457 X 1.018 
SH850 8.766e-3 7.043e-3 X 0.000 
SH700 5.361e-3 3.508e-3 X 1.356e205 
SH500 1.787e-3 1.115e-3 X Not Listed 
GHCB 2304.839 4267.404 X 1.000 
V850 2.141 -1.124 X 1.276 
V700 -0.339 -3.779 X 0.711 
U500 12.818 8.648 X 0.854 
V500 -1.687 -6.133 X 1.174 
UWSS700 7.749 4.598 X 0.776 
UWSS500 12.918 7.965 X 1.487 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.186 24.270 X 0.853 
4LI -2.215 2.210 X* 0.741 
SRH 126.101 67.167 X 1.012 
SH850 8.864e-3 7.044e-3 X 0.000 
SH700 5.331e-3 3.568e-3 X 4.999e180 
SH500 1.822e-3 1.131e-3 X* Not Listed 
GHCB 2302.575 4188.895 X 1.000 
V700 -0.513 -3.651 X 0.924 
U500 12.869 8.658 X 0.906 
V500 -1.881 -6.192 X 1.090 
UWSS700 7.824 4.623 X 0.914 
UWSS500 12.919 7.997 X 1.269 
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Table B51 continued. 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.395 24.495 X 0.871 
4LI -2.247 2.129 X 0.748 
SRH 124.596 67.419 X 1.014 
SH850 8.963e-3 7.138e-3 X 0.000 
SH700 5.330e-3 3.609e-3 X 5.857e174 
SH500 1.865e-3 1.134e-3 X 0.000 
GHCB 2314.440 4352.228 X 1.000 
V700 -0.533 -3.612 X 0.997 
U500 12.745 8.639 X 0.921 
V500 -1.904 -6.189 X 1.103 
UWSS700 7.718 4.738 X 0.863 
VWSS700 -1.501 -4.088 X 0.884 
UWSS500 12.765 7.968 X 1.276 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.574 24.710 X 0.914 
4LI -2.279 2.038 X 0.756 
SRH 125.031 67.689 X 1.019 
SH850 9.012e-3 7.217e-3 X 0.000 
SH700 5.339e-3 3.641e-3 X 2.531e172 
SH500 1.905e-3 1.141e-3 X 0.000 
GHCB 2205.008 4353.119 X 1.000 
V700 -0.660 -3.601 X 0.959 
U500 12.708 8.672 X 0.988 
V500 -1.958 -6.184 X 1.092 
UWSS700 7.658 4.848 X 0.834 
VWSS700 -1.340 -4.056 X 0.966 
UWSS500 12.706 8.007 X 1.188 
VWSS500 -2.639 -6.639   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.857 24.838 X 0.987 
4LI -2.209 1.976 X* 0.747 
SRH 124.707 69.890 X 1.022 
SH850 8.977e-3 7.239e-3 X 0.000 
SH700 5.397e-3 3.684e-3 X 2.680e165 
SH500 1.930e-3 1.146e-3 X Not Listed 
GHCB 2170.949 4506.346 X 1.000 
WS10 4.352 3.369 X 1.070 
V700 -0.811 -3.616 X 0.907 
U500 12.626 8.642 X 0.936 
V500 -1.965 -6.079 X 1.083 
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Table B51 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 7.787 4.960 X 0.811 
VWSS700 -1.329 -4.060 X 1.040 
UWSS500 12.701 8.019 X 1.288 
VWSS500 -2.483 -6.523   
 
Table B52. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1998.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.460e-3 3.235e-3 X 8.678e47 
SH500 1.508e-3 8.142e-4 X* Not Listed 
V500 -0.103 -3.278 X 1.087 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.441e-3 3.151e-3 X 2.159e84 
SH500 1.517e-3 8.335e-3 X* Not Listed 
V500 9.365e-2 -3.340 X 1.083 
VWSS500 -1.290 -4.231 X 1.021 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.430e-3 3.079e-3 X 1.644e118 
SH500 1.535e-3 8.598e-3 X Not Listed 
V500 0.308 -3.332 X 1.144 
VWSS500 -1.166 -4.236 X 0.973 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.383e-3 3.034e-3 X 8.032e138 
SH500 1.535e-3 8.793e-4 X Not Listed 
V500 0.494 -3.255 X 1.129 
VWSS500 -0.965 -4.226 X 0.997 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.900 23.533 X 0.943 
4LI -2.280 0.123 X 0.942 
SH700 4.480e-3 3.056e-3 X 2.459e205 
SH500 1.552e-3 8.887e-4 X Not Listed 
V500 0.797 -3.055 X 1.097 
VWSS500 -0.618 -4.113 X 1.023 
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Table B52 continued. 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.363 23.518 X 0.937 
4LI -2.530 0.170 X 0.932 
SH700 4.585e-3 3.091e-3 X 6.315e203 
SH500 1.573e-3 8.927e-4 X 1.649e261 
GHCB 2271.201 3918.060 X 1.000 
V500 1.059 -2.888 X 1.019 
VWSS500 -0.286 -3.991 X 1.116 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.830 23.506 X 0.952 
4LI -2.785 0.221 X 0.970 
SH700 4.702e-3 3.110e-3 X 1.051e157 
SH500 1.590e-3 9.043e-4 X Not Listed 
GHCB 2246.659 4342.768 X 1.000 
V500 1.329 -2.809 X 1.051 
VWSS500 -2.256e-2 -3.943 X 1.053 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.271 23.654 X 0.938 
4LI -2.893 0.145 X 0.943 
SH700 4.861e-3 3.180e-3 X 8.961e180 
SH500 1.607e-3 9.325e-4 X Not Listed 
GHCB 2027.045 4320.939 X 1.000 
V500 1.198 -2.698 X 1.078 
VWSS700 -0.146 -2.688 X 0.883 
VWSS500 -0.175 -3.886 X 1.097 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.768 23.811 X 0.918 
4LI -2.968 3.395e-2 X 0.916 
SH700 5.013e-3 3.244e-3 X 1.626e190 
SH500 1.632e-3 9.660e-4 X Not Listed 
GHCB 1909.848 4485.531 X 1.000 
V700 1.300 -1.399 X 0.923 
V500 1.143 -2.539 X 1.145 
VWSS700 -8.260e-2 -2.654 X 0.996 
VWSS500 -0.240 -3.794   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.420 23.929 X 0.912 
4LI -2.983 -1.538e-2 X 0.909 
SH700 5.216e-3 3.307e-3 X 5.486e223 
534 
Table B52 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.685e-3 1.003e-3 X 1.862e248 
GHCB 1748.149 4250.013 X 1.000 
V700 1.370 -1.306 X 0.972 
V500 1.107 -2.373 X 1.083 
VWSS700 -9.354e-3 -2.657 X 1.015 
VWSS500 -0.272 -3.724   
 
Table B53. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1999.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.967 12.066 X 0.874 
4LI 0.120 4.521 X 0.941 
SRH 123.076 68.240 X 1.010 
SH850 7.926e-3 5.442e-3 X 1.297e107 
SH700 4.173e-3 2.582e-3 X 1.296e188 
SH500 1.245e-3 7.711e-4 X 6.910e184 
GHCB 3267.097 5856.808 X 1.000 
V10 2.693 0.518 X 1.087 
V850 4.412 -0.924 X 1.172 
V700 0.911 -2.217 X 0.945 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.382 19.067 X 0.873 
4LI -8.029e-2 4.631 X 0.908 
SRH 128.285 69.778 X 1.009 
SH850 8.047e-3 5.406e-3 X 7.435e95 
SH700 4.261e-3 2.610e-3 X 7.050e179 
SH500 1.260e-3 7.755e-4 X 5.264e177 
GHCB 2899.127 5975.702 X 1.000 
V10 2.701 0.518 X 1.117 
V850 4.303 -0.749 X 1.127 
V700 0.903 -2.189 X 0.971 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.671 19.043 X 0.858 
4LI -0.294 4.714 X 0.851 
SRH 133.997 71.429 X 1.007 
SH850 8.126e-3 5.350e-3 X 9.382e82 
SH700 4.326e-3 2.633e-3 X 2.749e202 
SH500 1.264e-3 7.819e-4 X 1.763e165 
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Table B53 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 2648.638 5910.821 X 1.000 
V10 2.683 0.525 X 1.197 
V850 4.192 -0.496 X 1.014 
V700 0.887 -2.109 X 0.992 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.907 19.058 X 0.863 
4LI -0.557 4.732 X 0.817 
SRH 136.673 71.810 X 1.004 
SH850 8.175e-3 5.369e-3 X 1.353e80 
SH700 4.386e-3 2.651e-3 X 2.495e164 
SH500 1.271e-3 7.838e-4 X 2.379e160 
GHCB 2534.443 6240.800 X 1.000 
V10 2.663 0.554 X 1.084 
V850 4.237 -0.290 X 1.035 
V700 1.037 -1.955 X 0.998 
UWSS700 7.834 5.302 X 1.092 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.126 19.085 X 0.878 
4LI -0.831 4.712 X 0.810 
SRH 136.569 72.526 X 1.003 
SH850 8.212e-3 5.381e-3 X 4.932e62 
SH700 1.903e-3 2.670e-3 X 1.651e159 
SH500 1.305e-3 7.965e-4 X 2.385e238 
GHCB 2426.167 6278.885 X 1.000 
V10 2.645 0.591 X 1.146 
V850 4.314 -0.121 X 0.974 
V700 1.147 -1.839 X 0.998 
UWSS700 7.908 -5.336 X 1.111 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.030 285.670 X 0.886 
PW 27.429 19.146 X 0.882 
4LI -1.129 4.663 X 0.729 
SRH 135.798 73.327 X 1.001 
SH850 8.311e-3 5.433e-3 X 7.988e100 
SH700 4.462e-3 2.680e-3 X 2.147e223 
SH500 1.349e-3 8.015e-4 X 4.714e278 
GHCB 2195.925 6507.467 X 1.000 
V10 2.615 0.670 X 1.195 
V850 4.363 -2.698e-2 X 0.969 
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Table B53 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V700 1.212 -1.763 X 0.995 
UWSS700 7.952 5.393 X 1.164 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.146 285.776 X 0.886 
PW 27.878 19.272 X 0.916 
4LI -1.461 4.627 X* 0.720 
SRH 133.981 73.185 X 1.003 
SH850 8.443e-3 5.464e-3 X 2.965e43 
SH700 4.552e-3 2.719e-3 X 8.588e204 
SH500 1.404e-3 8.195e-4 X Not Listed 
GHCB 2033.111 6301.124 X 1.000 
V10 2.619 0.773 X 1.237 
V850 4.364 0.110 X 1.002 
V700 1.288 -1.654 X 0.981 
UWSS700 7.938 5.509 X 1.074 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.243 285.870 X 0.908 
PW 28.355 19.451 X 0.875 
4LI -1.730 4.542 X* 0.612 
CAPE 736.722 273.039 X 0.999 
SRH 133.130 72.646 X 1.004 
SH850 8.556e-3 5.544e-3 X 4.318e93 
SH700 4.666e-3 2.736e-3 X Not Listed 
SH500 1.450e-3 8.351e-4 X Not Listed 
GHCB 1961.561 6716.639 X 0.999 
V10 2.596 0.934 X 1.146 
V850 4.264 0.408 X 0.848 
V700 1.396 -1.542 X 0.997 
UWSS700 7.926 5.503 X 1.226 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.321 285.965 X 0.921 
PW 28.972 19.628 X 0.884 
4LI -1.974 4.460 X* 0.593 
CAPE 791.580 282.764 X 0.999 
SRH 132.906 72.760 X 1.004 
SH850 8.650e-3 5.618e-3 X 2.610e42 
SH700 4.828e-3 2.756e-3 X 5.922e292 
SH500 1.504e-3 8.570e-4 X Not Listed 
GHCB 1959.691 6944.050 X 0.999 
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Table B53 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V10 2.553 1.048 X 1.084 
V850 4.244 0.700 X 0.815 
V700 1.534 -1.437 X 1.046 
UWSS700 8.028 5.481 X 1.157 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.379 286.080 X 0.973 
PW 29.634 19.799 X 0.888 
4LI -2.066 4.348 X* 0.587 
CAPE 823.352 296.111 X 0.999 
SRH 134.438 74.003 X 1.006 
SH850 8.731e-3 5.683e-3 X 0.000 
SH700 5.000e-3 2.766e-3 X 7.391e285 
SH500 1.566e-3 8.697e-4 X Not Listed 
GHCB 1990.105 7102.974 X 0.999 
V850 4.280 1.008 X 0.748 
V700 1.662 -1.359 X 1.166 
UWSS700 8.201 5.452 X 1.100 
 
Table B54. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2000.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.207 2.414 X 0.905 
SRH 147.368 96.983 X 1.007 
SH700 4.609e-3 2.963e-3 X 1.976e97 
SH500 1.390e-3 9.865e-4 X 0.000 
V850 3.784 0.909 X 0.974 
V700 -0.557 -3.565 X 1.062 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.396 2.452 X 0.925 
SRH 150.043 96.210 X 1.003 
SH700 4.667e-3 2.953e-3 X 2.545e127 
SH500 1.424e-3 1.010e-3 X 0.000 
GHCB 3729.669 5868.512 X 1.000 
V850 3.611 0.855 X 0.973 
V700 -0.366 -3.524 X 1.054 
UWSS700 8.337 5.890 X 1.092 
 
 
538 
Table B54 continued. 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.932 22.145 X* 0.735 
4LI -1.592 2.457 X* 0.708 
SRH 152.139 95.175 X 0.997 
SH850 8.062e-3 6.555e-3 X 0.000 
SH700 4.721e-3 2.922e-3 X* Not Listed 
SH500 1.454e-3 1.021e-3 X 4.414e52 
GHCB 3458.400 5998.163 X 1.000 
V700 -0.236 -3.499 X 0.996 
UWSS700 8.397 5.779 X 1.185 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.331 22.146 X* 0.678 
4LI -1.822 2.454 X* 0.637 
CAPE 853.607 401.742 X 1.000 
SRH 155.163 96.311 X 0.994 
SH850 8.280e-3 6.499e-3 X 1.472e38 
SH700 4.786e-3 2.909e-3 X* Not Listed 
SH500 1.485e-3 1.034e-3 X 2.963e106 
GHCB 3401.112 5951.421 X* 1.000 
V700 -0.122 -3.350 X 0.987 
UWSS700 8.581 5.748 X* 1.250 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.727 22.215 X* 0.617 
4LI -1.998 2.364 X* 0.614 
CAPE 857.363 382.213 X 1.000 
SRH 155.796 97.495 X 0.994 
SH850 8.403e-3 6.486e-3 X 2.999e71 
SH700 4.835e-3 2.954e-3 X* Not Listed 
SH500 1.525e-3 1.049e-3 X 1.508e302 
GHCB 3302.424 6053.214 X* 1.000 
V700 3.788e-3 -3.168 X 0.991 
UWSS700 8.543 5.804 X* 1.244 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.160 22.379 X* 0.614 
4LI -2.195 2.305 X* 0.631 
CAPE 871.195 358.847 X 1.000 
SRH 157.420 99.243 X 0.996 
SH850 8.507e-3 6.503e-3 X 4.152e82 
SH700 4.919e-3 3.007e-3 X* Not Listed 
SH500 1.575e-3 1.077e-3 X Not Listed 
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Table B54 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 3266.718 5771.496 X* 1.000 
V700 2.799e-2 -2.971 X 1.007 
UWSS700 8.594 5.844 X* 1.223 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.479 22.534 X* 0.674 
4LI -2.315 2.241 X* 0.634 
CAPE 876.063 347.565 X 1.000 
SRH 156.718 100.050 X 0.999 
SH850 8.527e-3 6.565e-3 X 6.194e63 
SH700 4.967e-3 3.070e-3 X* Not Listed 
SH500 1.618e-3 1.092e-3 X 1.847e303 
GHCB 3258.839 5329.928 X* 1.000 
V700 0.101 -2.833 X 1.017 
UWSS700 8.517 5.925 X* 1.194 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.639 22.626 X* 0.649 
4LI -2.333 2.235 X* 0.655 
CAPE 882.731 354.615 X 1.000 
SRH 158.086 100.015 X 1.000 
SH850 8.539e-3 6.596e-3 X 2.569e98 
SH700 4.996e-3 3.098e-3 X* Not Listed 
SH500 1.641e-3 1.116e-3 X Not Listed 
GHCB 3073.479 5215.516 X* 1.000 
UWSS700 8.601 6.000 X 1.194 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.901 22.684 X* 0.655 
4LI -2.341 2.221 X* 0.670 
CAPE 894.630 367.968 X 1.000 
SRH 159.638 99.249 X 1.001 
SH850 8.585e-3 6.585e-3 X 5.975e120 
SH700 5.033e-3 3.132e-3 X* Not Listed 
SH500 1.679e-3 1.137e-3 X Not Listed 
GHCB 2877.165 5015.308 X* 1.000 
UWSS700 8.537 6.052 X 1.174 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.206 22.750 X* 0.674 
4LI -2.277 2.135 X* 0.691 
CAPE 897.622 372.130 X 1.000 
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Table B54 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 162.086 97.520 X 1.001 
SH850 8.602e-3 6.538e-3 X 1.283e122 
SH700 5.116e-3 3.175e-3 X* Not Listed 
SH500 1.723e-3 1.149e-3 X Not Listed 
GHCB 2746.256 4946.591 X* 1.000 
UWSS700 8.636 6.146 X 1.152 
 
Table B55. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2001.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.580 286.649 X 0.838 
PW 26.647 22.224 X 0.881 
4LI -0.978 1.745 X* 0.736 
SRH 151.891 82.631 X 1.009 
SH700 4.677e-3 3.202e-3 X* Not Listed 
SH500 1.369e-3 8.378e-4 X Not Listed 
V10 2.785 0.765 X 1.104 
V850 3.699 -0.293 X 0.998 
V700 -5.636e-2 -3.238 X 1.062 
UWSS700 8.856 6.434 X 1.047 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.772 286.744 X* 0.785 
PW 26.914 22.277 X 0.836 
4LI -1.241 1.800 X* 0.695 
SRH 155.318 83.715 X 1.012 
SH850 8.007e-3 6.517e-3 X 1.986e61 
SH700 4.685e-3 3.215e-3 X* Not Listed 
SH500 1.395e-3 8.372e-4 X Not Listed 
V10 2.880 0.837 X 1.128 
WS10 4.412 3.447 X 0.764 
V850 3.933 -0.164 X 0.988 
V700 0.141 -3.184 X 1.121 
UWSS700 8.988 6.529 X 1.021 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.893 286.814 X* 0.793 
PW 27.160 22.362 X 0.832 
4LI -1.517 1.821 X* 0.698 
SRH 158.195 84.772 X 1.011 
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Table B55 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 8.124e-3 6.548e-3 X 4.804e57 
SH700 4.696e-3 3.222e-3 X* Not Listed 
SH500 1.416e-3 8.411e-4 X Not Listed 
V10 2.941 0.890 X 1.065 
WS10 4.514 3.410 X 0.867 
V850 4.192 8.741e-4 X 0.984 
V700 0.410 -3.072 X 1.136 
UWSS700 9.084 6.549 X 0.995 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.969 286.814 X* 0.805 
PW 27.489 22.430 X 0.839 
4LI -1.753 1.842 X* 0.712 
SRH 161.620 84.838 X 1.011 
SH850 8.241e-3 6.589e-3 X 5.559e51 
SH700 4.738e-3 3.248e-3 X* Not Listed 
SH500 1.438e-3 8.491e-3 X Not Listed 
V10 2.957 0.962 X 1.016 
WS10 4.503 3.384 X 0.887 
V850 4.471 0.206 X 0.995 
WS850 7.823 5.967 X 1.028 
V700 0.652 -2.903 X 1.145 
UWSS700 9.158 6.439 X 0.981 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.045 286.821 X* 0.796 
PW 27.876 22.499 X 0.833 
4LI -2.002 1.860 X* 0.676 
SRH 164.175 85.344 X 1.008 
SH850 8.383e-3 6.639e-3 X 2.317e38 
SH700 4.809e-3 3.262e-3 X* Not Listed 
SH500 1.439e-3 8.496e-4 X* Not Listed 
V10 2.936 1.124 X 0.937 
WS10 4.446 3.284 X 0.901 
V850 4.609 0.428 X 1.038 
WS850 8.004 5.897 X 1.067 
V700 0.797 -2.768 X 1.122 
UWSS700 9.125 6.269 X 1.011 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.114 286.878 X* 0.793 
PW 28.320 22.529 X 0.834 
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Table B55 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -2.256 1.904 X* 0.586 
CAPE 820.915 424.055 X 0.999 
SRH 166.918 85.161 X 1.004 
SH850 8.583e-3 6.682e-3 X 7.799e75 
SH700 4.864e-3 3.255e-3 X* Not Listed 
SH500 1.446e-3 8.515e-4 X* Not Listed 
V10 2.885 1.285 X 0.798 
WS10 4.387 3.232 X 0.926 
V850 4.729 0.617 X 1.107 
WS850 8.206 5.899 X 1.150 
V700 0.914 -2.603 X 1.076 
UWSS700 9.130 6.102 X 1.061 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.130 286.926 X* 0.756 
PW 28.787 22.554 X 0.817 
4LI -2.560 1.938 X* 0.544 
CAPE 893.037 424.679 X 0.999 
SRH 169.483 87.202 X 1.001 
SH850 8.787e-3 6.654e-3 X 8.435e96 
SH700 4.942e-3 3.220e-3 X* Not Listed 
SH500 1.456e-3 8.729e-4 X* Not Listed 
V10 2.788 1.341 X 0.771 
WS10 4.320 3.186 X 0.932 
V850 4.799 0.763 X 1.100 
WS850 8.388 5.920 X 1.175 
V700 0.966 -2.471 X 1.061 
UWSS700 9.125 6.114 X 1.062 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.119 286.974 X 0.749 
PW 29.165 22.659 X 0.804 
4LI -2.741 1.912 X* 0.515 
CAPE 925.252 423.864 X 0.999 
SRH 172.126 88.938 X 1.001 
SH850 8.897e-3 6.649e-3 X 9.958e69 
SH700 4.992e-3 3.207e-3 X* Not Listed 
SH500 1.500e-3 8.999e-4 X Not Listed 
GHCB 2631.134 4643.750 X 1.000 
V10 2.672 1.330 X 0.930 
WS10 4.271 3.226 X 0.976 
V850 4.788 0.830 X 1.093 
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Table B55 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS850 8.551 6.086 X 1.077 
V700 0.916 -2.309 X 1.015 
UWSS700 9.181 6.180 X 1.026 
VWSS500 14.442 10.707 X 1.049 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.112 287.035 X 0.689 
PW 29.720 22.724 X 0.792 
4LI -2.885 1.826 X* 0.459 
CAPE 958.046 425.819 X 0.999 
SRH 173.228 90.636 X 0.998 
SH850 8.987e-3 6.620e-3 X 3.180e80 
SH700 5.117e-3 3.209e-3 X* Not Listed 
SH500 1.575e-3 8.246e-4 X Not Listed 
GHCB 2504.281 4710.570 X 1.000 
WS10 4.245 3.271 X 1.115 
V850 4.803 0.795 X 1.092 
WS850 8.667 6.252 X 1.004 
V700 0.892 -2.194 X 0.985 
UWSS700 9.227 6.286 X 1.090 
UWSS500 14.524 10.730 X 1.050 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.104 287.101 X* 0.635 
PW 30.319 22.909 X 0.725 
4LI -3.005 1.666 X* 0.428 
CAPE 1000.958 449.127 X 1.000 
SRH 174.302 92.131 X 0.995 
SH850 9.068e-3 6.687e-3 X 1.265e145 
SH700 5.246e-3 3.218e-3 X* Not Listed 
SH500 1.654e-3 9.559e-4 X Not Listed 
GHCB 2565.729 4690.256 X 1.000 
WS10 4.253 3.422 X 1.102 
V850 4.616 0.772 X 1.158 
WS850 8.668 6.412 X 0.976 
V700 0.867 -2.112 X 0.956 
UWSS700 9.416 6.356 X 1.167 
UWSS500 14.586 10.778 X 1.039 
 
 
544 
Table B56. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2002.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 462.253 530.590 X 0.999 
PW 28.362 22.708 X 1.012 
4LI -4.288e-2 3.098 X 0.916 
SRH 183.268 90.653 X 1.002 
SH700 4.885e-3 3.250e-3 X 1.791e100 
SH500 1.460e-3 1.047e-3 X 0.000 
U10 -1.560 0.650 X 0.694 
V10 3.296 1.061 X 1.427 
WD10 158.483 193.916 X 1.004 
V850 6.319 1.467 X 0.861 
V700 2.442 -1.720 X 0.982 
V500 -9.340e-2 -4.298 X 1.079 
UWSS700 9.368 5.731 X* 1.183 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 462.302 530.463 X 0.998 
PW 28.872 22.931 X 1.042 
4LI -0.418 2.955 X 0.865 
SRH 184.770 93.360 X 1.001 
SH850 8.178e-3 6.656-e3 X 0.000 
SH700 5.010e-3 3.302e-3 X 4.235e84 
SH500 1.498e-3 1.057e-3 X 0.000 
U10 -1.642 0.496 X 0.706 
V10 3.261 1.152 X 1.442 
WD10 157.266 193.286 X 1.002 
V850 6.539 1.684 X 0.860 
V700 2.511 -1.581 X 0.958 
V500 0.232 -4.098 X 1.101 
UWSS700 9.526 5.763 X* 1.227 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 462.344 530.329 X 0.999 
PW 29.375 23.135 X 1.012 
4LI -0.745 2.845 X 0.848 
SRH 188.608 95.700 X 1.000 
SH850 8.332e-3 6.710e-3 X 126.079 
SH700 5.119e-3 3.377e-3 X 6.725e94 
SH500 1.543e-3 1.057e-3 X 0.000 
U10 -1.687 0.342 X 0.759 
V10 3.239 1.260 X 1.342 
WD10 153.331 193.421 X 0.999 
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Table B56 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 6.765 1.943 X 0.901 
V700 2.566 -1.389 X 0.926 
V500 0.485 -3.878 X 1.117 
UWSS700 9.619 5.855 X* 1.233 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 462.357 530.187 X 1.000 
PW 29.966 23.272 X 0.986 
4LI -1.140 2.738 X 0.841 
SRH 191.072 97.787 X 1.000 
SH850 8.527e-3 6.743e-3 X 2.747e36 
SH700 5.247e-3 3.425e-3 X 1.530e120 
SH500 1.595e-3 1.063e-3 X 5.862e79 
U10 -1.677 0.186 X 0.839 
V10 3.202 1.358 X 1.202 
WD10 150.672 193.970 X 0.996 
V850 7.002 2.170 X 0.966 
V700 2.668 -1.193 X 0.904 
V500 0.744 -3.595 X 1.112 
UWSS700 9.576 5.944 X* 1.215 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 462.336 530.043 X 1.000 
PW 30.369 23.443 X 0.992 
4LI -1.506 2.507 X 0.824 
SRH 192.081 97.238 X 1.002 
SH850 8.690e-3 6.758e-3 X 8.095e40 
SH700 5.304e-3 3.451e-3 X 3.394e120 
SH500 1.628e-3 1.081e-3 X 3.964e127 
U10 -1.652 8.490e-2 X 0.848 
V10 3.209 1.500 X 1.174 
WD10 148.421 190.298 X 0.996 
V850 7.113 2.351 X 0.984 
V700 2.881 -0.920 X 0.884 
V500 0.937 -3.113 X 1.102 
UWSS700 9.418 6.002 X* 1.195 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 462.293 529.903 X 1.000 
PW 30.796 23.630 X 0.892 
4LI -1.894 2.270 X 0.807 
SRH 190.307 98.214 X 1.004 
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Table B56 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 8.848e-3 6.797e-3 X 1.961e79 
SH700 5.381e-3 3.451e-3 X 2.349e215 
SH500 1.654e-3 1.106e-3 X 9.472e269 
GHCB 3039.158 4621.599 X 1.000 
U10 -1.600 1.923e-2 X 0.896 
V10 3.184 1.622 X 1.152 
WD10 149.255 188.024 X 0.994 
V850 7.171 2.514 X 0.956 
V700 3.039 -0.731 X 0.889 
V500 1.080 -2.641 X 1.092 
UWSS700 9.298 6.040 X 1.163 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 462.227 529.750 X 1.000 
PW 31.160 23.812 X 0.828 
4LI -2.216 2.074 X 0.823 
SRH 193.252 100.397 X 1.005 
SH850 9.023e-3 6.866e-3 X 6.448e155 
SH700 5.446e-3 3.445e-3 X Not Listed 
SH500 1.659e-3 1.118e-3 X Not Listed 
GHCB 2800.450 4540.362 X* 1.000 
U10 -1.535 -1.642e-2 X 0.873 
WD10 148.773 183.313 X 0.997 
V850 7.285 2.654 X 0.905 
V700 3.184 -0.574 X 1.057 
V500 1.202 -2.283 X 1.098 
UWSS700 9.317 6.057 X 1.127 
VWSS700 3.711e-2 -2.295 X 0.858 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 462.204 529.611 X 1.001 
PW 31.581 24.034 X 0.819 
4LI -2.397 1.999 X 0.776 
SRH 196.849 103.985 X 1.006 
SH850 9.140e-3 6.943e-3 X 9.028e125 
SH700 5.595e-3 3.472e-3 X* Not Listed 
SH500 1.664e-3 1.150e-3 X Not Listed 
GHCB 2648.079 4783.259 X* 1.000 
U10 -1.434 -4.409e-2 X 0.938 
WD10 148.744 182.118 X 0.993 
V850 7.161 2.666 X 0.872 
V700 3.346 -0.374 X 1.046 
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Table B56 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V500 1.186 -2.149 X 1.138 
UWSS700 9.401 6.006 X 1.125 
VWSS700 0.325 -2.126 X 0.835 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 62.315 529.486 X 1.000 
PW 32.053 24.218 X 0.849 
4LI -2.566 1.948 X 0.757 
SRH 201.034 107.580 X 1.004 
SH850 9.281e-3 6.998e-3 X 1.871e47 
SH700 5.725e-3 3.520e-3 X* Not Listed 
SH500 1.676e-3 1.175e-3 X 2.485e209 
GHCB 2480.973 4851.575 X* 1.000 
U10 -1.345 -0.149 X 0.888 
V850 7.061 2.718 X 0.950 
V700 3.411 -0.172 X 0.899 
V500 1.139 -2.030 X 1.109 
UWSS700 9.369 6.047 X 1.153 
VWSS700 0.503 -1.984 X 0.992 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 462.516 529.361 X 0.999 
PW 32.548 24.364 X 0.939 
4LI -2.705 1.881 X* 0.712 
SRH 200.403 110.011 X 1.000 
SH850 9.405e-3 7.036e-3 X 0.000 
SH700 5.850e-3 3.569e-3 X* Not Listed 
SH500 1.708e-3 1.190e-3 X 0.000 
GHCB 2534.422 4968.290 X* 1.000 
V850 6.869 2.839 X 1.144 
WS850 10.230 7.456 X 0.924 
V700 3.389 1.139e-2 X 0.850 
UWSS700 9.270 6.107 X 1.195 
VWSS700 0.561 -1.860 X 1.197 
 
Table B57. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2003.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.328 285.715 X 0.908 
PW 25.436 18.592 X 0.896 
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Table B57 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
4LI 2.164e-2 4.185 X 0.834 
SRH 116.475 77.189 X 1.001 
SH850 7.445e-3 5.378e-3 X 1.340e101 
SH700 4.461e-3 2.840e-3 X 8.886e244 
SH500 1.193e-3 7.642e-4 X 2.731e299 
V10 1.728 -0.399 X 1.232 
V850 2.137 -2.056 X 0.990 
V700 -1.171 -4.599 X 1.032 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.391 285.642 X 0.900 
PW 25.616 18.530 X 0.887 
4LI -0.111 4.197 X 0.813 
SRH 118.221 78.097 X 1.000 
SH850 7.500e-3 5.386e-3 X 3.389e99 
SH700 4.485e-3 2.801e-3 X 7.628e272 
SH500 1.215e-3 7.656e-3 X Not Listed 
V10 1.667 -0.354 X 1.151 
V850 2.220 -1.967 X 1.017 
V700 -1.067 -4.623 X 1.036 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.472 285.573 X 0.953 
PW 25.841 18.508 X 0.758 
4LI -0.271 4.190 X 0.758 
CAPE 471.646 180.317 X 0.999 
SRH 120.941 79.484 X 0.999 
SH850 7.565e-3 5.405e-3 X 1.225e140 
SH700 4.517e-3 2.761e-3 X Not Listed 
SH500 1.239e-3 7.692e-4 X Not Listed 
GHCB 4403.677 6840.700 X 1.000 
V10 1.599 -0.272 X 1.179 
V850 2.359 1.813 X 1.034 
V700 -0.902 -4.589 X 1.040 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.551 285.512 X 0.971 
PW 26.028 18.566 X 0.731 
4LI -0.449 4.182 X 0.755 
CAPE 514.610 177.613 X 0.999 
SRH 125.401 80.533 X 0.998 
SH850 7.634e-3 5.450e-3 X 5.055e146 
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Table B57 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.542e-3 2.730e-3 X Not Listed 
SH500 1.251e-3 7.776e-4 X Not Listed 
GHCB 4243.636 6887.871 X 1.000 
V10 1.541 -0.183 X 1.105 
V850 2.545 -1.701 X 1.092 
V700 -0.733 -4.523 X 1.011 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.644 285.511 X 0.977 
PW 26.377 18.580 X 0.722 
4LI -0.671 4.087 X 0.694 
CAPE 529.353 179.562 X 0.999 
SRH 130.368 79.117 X 1.000 
SH850 7.708e-3 5.436e-3 X 7.514e176 
SH700 4.601e-3 2.705e-3 X Not Listed 
SH500 1.308e-3 7.870e-4 X Not Listed 
GHCB 4049.097 6870.375 X 1.000 
V10 1.496 -0.110 X 1.182 
V850 2.624 -1.606 X 1.001 
V700 -0.495 -4.492 X 1.023 
VWSS700 -1.991 -4.381   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.370 291.964 X 1.077 
T850 289.734 285.507 X 0.919 
PW 26.763 18.575 X 0.737 
4LI -0.900 4.002 X 0.678 
CAPE 549.329 181.506 X 0.999 
SRH 134.947 77.263 X 1.004 
SH850 7.787e-3 5.406e-3 X 1.299e170 
SH700 4.665e-3 2.679e-3 X Not Listed 
SH500 1.374e-3 7.902e-4 X Not Listed 
GHCB 3700.741 6984.902 X 1.000 
V10 1.503 -3.411e-2 X 1.236 
V850 2.694 -1.572 X 0.932 
V700 -0.296 -4.484 X 1.073 
VWSS700 -1.800 -4.500   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.575 292.158 X 1.019 
T850 289.818 285.491 X 0.944 
PW 27.237 18.621 X 0.737 
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Table B57 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.190 3.868 X* 0.620 
CAPE 572.685 185.210 X 0.999 
SRH 138.236 76.381 X 1.001 
SH850 7.896e-3 5.398e-3 X 7.517e180 
SH700 4.748e-3 2.677e-3 X Not Listed 
SH500 1.460e-3 7.976e-4 X Not Listed 
GHCB 3391.213 6693.928 X 1.000 
V10 1.483 -6.298e-3 X 1.093 
V850 2.826 -1.513 X 0.950 
V700 -6.723e-2 -4.435 X 1.094 
VWSS700 -1.551 -4.428   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.779 292.403 X 0.972 
T850 289.885 285.529 X 0.934 
PW 27.770 18.774 X 0.718 
4LI -1.440 3.761 X* 0.589 
CAPE 613.721 182.875 X 0.999 
SRH 141.911 77.020 X 0.997 
SH850 8.037e-3 5.432e-3 X 7.778e192 
SH700 4.872e-3 2.695e-3 X* Not Listed 
SH500 1.516e-3 8.171e-4 X Not Listed 
GHCB 3117.079 6715.330 X 1.000 
V10 1.495 2.548e-3 X 1.002 
V850 3.032 -1.325 X 1.007 
V700 0.142 -4.261 X 1.087 
VWSS700 -1.353 -4.264   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.977 292.684 X 1.012 
T850 289.934 285.563 X 0.843 
PW 28.220 18.970 X 0.741 
4LI -1.709 3.626 X* 0.536 
CAPE 664.083 188.596 X 0.999 
SRH 145.780 77.721 X 0.993 
SH850 8.165e-3 5.487e-3 X 1.473e196 
SH700 4.979e-3 2.725e-3 X* Not Listed 
SH500 1.538e-3 8.395e-4 X 2.101e214 
GHCB 2834.606 6652.633 X 1.000 
V850 3.186 -1.129 X 1.066 
WS850 8.749 6.545 X 1.150 
V700 0.356 -4.035 X 0.984 
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Table B57 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS700 -1.134 -4.028 X 1.060 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 296.191 292.961 X 1.044 
T850 290.007 285.628 X 0.849 
PW 28.499 19.153 X 0.720 
4LI -1.888 3.550 X* 0.527 
CAPE 704.498 193.115 X 0.999 
SRH 148.712 77.424 X 0.993 
SH850 8.268e-3 5.499e-3 X 1.153e230 
SH700 5.019e-3 2.773e-3 X Not Listed 
SH500 1.539e-3 8.683e-3 X 0.000 
GHCB 2672.762 6618.254 X 1.000 
V850 3.261 -0.936 X 1.137 
WS850 8.901 6.418 X 1.174 
V700 0.451 -3.836 X 0.885 
VWSS700 -1.009 -3.878 X 1.200 
 
Table B58. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2004.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.079 285.050 X 0.856 
PW 22.592 18.820 X 0.833 
4LI 9.202e-2 3.275 X* 0.749 
SRH 160.422 72.901 X 1.006 
SH850 6.735e-3 5.540e-3 X 4.405e84 
SH700 3.897e-3 2.653e-3 X* Not Listed 
SH500 1.239e-3 7.263e-4 X* Not Listed 
U10 -0.232 1.351 X 0.717 
V10 2.584 0.730 X 1.202 
WD10 172.960 215.310 X 1.002 
V850 3.013 -0.971 X 0.925 
V700 0.269 -3.291 X 1.015 
UWSS700 9.346 6.303 X 1.100 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.222 285.068 X* 0.813 
PW 22.913 18.798 X 0.796 
4LI -0.202 3.209 X* 0.704 
SRH 161.710 73.110 X 1.007 
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Table B58 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 6.871e-3 5.548e-3 X 8.057e125 
SH700 3.928e-3 2.672e-3 X* Not Listed 
SH500 1.274e-3 7.032e-4 X* Not Listed 
U10 -0.166 1.338 X 0.677 
V10 2.661 0.755 X 1.313 
WD10 176.999 214.951 X 1.004 
V850 3.179 -0.865 X 0.892 
V700 0.472 -3.375 X 1.019 
UWSS700 9.287 6.280 X 1.090 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.383 285.108 X* 0.780 
PW 23.295 18.761 X* 0.768 
4LI -0.496 3.149 X* 0.668 
SRH 162.622 73.633 X 1.009 
SH850 7.039e-3 5.558e-3 X 3.760e179 
SH700 3.955e-3 2.679e-3 X* Not Listed 
SH500 1.315e-3 6.901e-4 X* Not Listed 
U10 -0.142 1.300 X 0.806 
V10 2.723 0.805 X 1.349 
V850 3.298 -0.749 X 0.895 
V700 0.617 -3.384 X 1.003 
UWSS700 9.308 6.262 X 0.947 
UWSS500 14.008 10.870 X 1.096 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.594 285.176 X* 0.764 
PW 23.707 18.779 X* 0.746 
4LI -0.806 3.085 X* 0.631 
SRH 162.281 74.184 X 1.010 
SH850 7.193e-3 5.557e-3 X 1.066e199 
SH700 4.020e-3 2.697e-3 X* Not Listed 
SH500 1.347e-3 6.801e-4 X* Not Listed 
U10 -4.049e-2 1.298 X 0.856 
V10 2.724 0.881 X 1.316 
V850 3.330 -0.649 X 0.877 
V700 0.753 -3.424 X 1.018 
UWSS700 9.258 6.297 X 0.896 
VWSS500 14.052 10.830 X 1.123 
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Table B58 continued. 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.802 285.286 X* 0.692 
PW 24.350 18.801 X* 0.706 
4LI -1.134 3.127 X* 0.432 
CAPE 609.463 255.640 X 0.998 
SRH 161.193 74.720 X 1.010 
SH850 7.356e-3 5.605e-3 X 1.768e277 
SH700 4.195e-3 2.709e-3 X* Not Listed 
SH500 1.364e-3 6.733e-4 X* Not Listed 
U10 4.889e-2 1.341 X 0.838 
V10 2.691 0.983 Xx 1.283 
V850 3.351 -0.403 X 0.815 
V700 0.919 -3.311 X 1.079 
UWSS700 9.080 6.246 X 0.802 
VWSS700 -1.771 -4.294   
UWSS500 13.928 10.730 X 1.204 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.028 285.404 X* 0.655 
PW 24.974 18.828 X* 0.663 
4LI -1.464 3.140 X* 0.349 
CAPE 673.322 267.357 X 0.998 
SRH 159.614 75.348 X 1.012 
SH850 7.520e-3 5.661e-3 X 2.391e300 
SH700 4.368e-3 2.724e-3 X* Not Listed 
SH500 1.376e-3 6.605e-4 X Not Listed 
U10 0.145 1.353 X 0.907 
V10 2.673 1.059 X 1.251 
V850 3.415 -8.131e-2 X 0.755 
V700 1.054 -3.129 X 1.171 
UWSS700 8.761 6.245 X 0.699 
VWSS700 -1.619 -4.187   
UWSS500 13.763 10.581 X* 1.309 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.168 285.484 X* 0.674 
PW 25.560 18.850 X* 0.677 
4LI -1.695 3.206 X* 0.359 
CAPE 719.943 268.559 X 0.998 
SRH 158.229 76.652 X 1.011 
SH850 7.641e-3 5.666e-3 X 1.502e297 
SH700 4.527e-3 2.751e-3 X* Not Listed 
SH500 1.410e-3 6.481e-4 X Not Listed 
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Table B58 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 3.449 0.283 X 0.697 
V700 1.198 -2.885 X 1.569 
UWSS700 8.453 6.172 X 0.751 
VWSS700 -1.415 -3.987 X 0.779 
UWSS500 13.657 10.446 X* 1.279 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.214 285.619 X 0.816 
PW 25.993 18.918 X 0.725 
4LI -1.859 3.161 X 0.437 
CAPE 764.335 262.084 X 0.999 
SRH 158.671 79.362 X 1.011 
SH850 7.762e-3 5.665e-3 X 1.613e97 
SH700 4.646e-3 2.786e-3 X Not Listed 
SH500 1.437e-3 6.510e-4 X Not Listed 
GHCB 2816.788 4919.240 X 1.000 
V700 1.386 -2.606 X 0.808 
UWSS700 8.349 6.135 X 0.924 
VWSS700 -1.083 -3.744 X 1.371 
UWSS500 13.659 10.391 X 1.085 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.249 285.779 X 0.840 
PW 26.366 18.999 X 0.780 
4LI -1.976 3.131 X 0.427 
CAPE 792.315 250.361 X 0.999 
SRH 159.317 82.855 X 1.004 
SH850 7.852e-3 5.656e-3 X 1.138e29 
SH700 4.742e-3 2.833e-3 X* Not Listed 
SH500 1.468e-3 6.639e-4 X Not Listed 
GHCB 2479.899 4987.528 X 1.000 
V700 1.591 -2.320 X 0.817 
UWSS700 8.383 6.082 X 1.016 
VWSS700 -0.679 -3.558 X 1.276 
UWSS500 13.652 10.367 X 1.039 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.274 285.934 X 0.827 
PW 26.577 18.997 X 0.820 
4LI -2.121 3.091 X* 0.393 
CAPE 814.480 244.059 X 0.999 
SRH 159.422 86.116 X 1.001 
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Table B58 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 7.937e-3 5.637e-3 X 3.645e42 
SH700 4.786e-3 2.857e-3 X Not Listed 
SH500 1.465e-3 6.698e-4 X Not Listed 
GHCB 2296.842 4963.864 X 1.000 
V700 1.714 -2.026 X 0.839 
UWSS700 8.644 6.072 X 1.093 
VWSS700 -0.345 -3.376 X 1.127 
UWSS500 13.727 10.436 X 1.010 
 
Table B59. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2005.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.956 287.314 X* 0.806 
SMC 436.106 495.470 X 0.999 
PW 25.826 20.866 X* 0.785 
4LI -1.641 2.724 X 0.731 
CAPE 802.204 350.395 X 1.000 
SRH 119.381 58.892 X* 1.023 
SH850 8.389e-3 6.352e-3 X 1.035e73 
SH700 4.493e-3 2.850e-3 X* Not Listed 
SH500 1.164e-3 7.166e-4 X Not Listed 
V10 2.742 0.667 X 1.202 
WS10 4.468 3.467 X 0.860 
V850 3.929 -0.145 X 1.052 
WS850 8.217 6.398 X 0.962 
U700 7.352 4.947 X 1.310 
V700 1.491 -2.457 X 0.955 
V500 -0.901 -4.483 X 1.137 
UWSS700 7.337 4.744 X 0.758 
UWSS500 11.427 8.153 X 1.007 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.035 287.408 X* 0.644 
SMC 435.978 495.271 X 0.994 
PW 25.898 20.932 X 0.859 
4LI -1.808 2.700 X* 0.592 
CAPE 825.651 349.482 X 1.001 
SRH 117.941 59.818 X 1.019 
SH850 8.418e-3 6.385e-3 X 0.000 
SH700 4.495e-3 2.848e-3 X Not Listed 
556 
Table B59 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.170e-3 7.057e-4 X Not Listed 
GHCB 3641.174 5936.220 X 1.000 
V10 2.633 0.646 X 1.783 
WS10 4.359 3.442 X 0.509 
V850 3.959 3.030e-2 X 0.815 
WS850 8.125 6.291 X 1.130 
U700 7.379 4.988 X 0.989 
V700 1.647 -2.307 X 0.920 
V500 -0.652 -4.243 X 1.152 
UWSS700 7.433 4.782 X 1.136 
UWSS500 11.649 8.293 X 1.022 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.154 287.528 X* 0.688 
SMC 435.826 495.060 X 0.995 
PW 26.089 21.025 X 0.821 
4LI -2.000 2.591 X* 0.602 
CAPE 850.659 348.585 X 1.000 
SRH 117.875 61.621 X 1.018 
SH850 8.480e-3 6.421e-3 X 0.000 
SH700 4.507e-3 2.855e-3 X Not Listed 
SH500 1.186e-3 7.033e-4 X Not Listed 
GHCB 3515.098 5931.450 X 1.000 
V10 2.600 0.633 X 1.836 
WS10 4.327 3.461 X 0.590 
V850 4.021 0.216 X 0.744 
WS850 7.997 6.188 X 1.148 
U700 7.394 5.095 X 0.951 
V700 1.803 -2.165 X 1.026 
V500 -0.449 -4.061 X 1.110 
UWSS700 7.505 4.897 X 1.156 
UWSS500 11.852 8.457 X 1.043 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.327 287.645 X 0.710 
SMC 435.702 494.853 X 0.994 
PW 26.394 21.155 X 0.839 
4LI -2.228 2.535 X 0.614 
CAPE 892.250 348.964 X 1.000 
SRH 119.731 62.823 X 1.019 
SH850 8.567e-3 6.511e-3 X 1.075e13 
SH700 4.550e-3 2.862e-3 X Not Listed 
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Table B59 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.213e-3 7.326e-4 X Not Listed 
GHCB 3423.754 5957.849 X 1.000 
V10 2.638 0.616 X 1.899 
WS10 4.365 3.475 X 0.608 
V850 4.125 0.268 X 0.702 
WS850 8.037 6.093 X 1.227 
U700 7.390 5.171 X 0.980 
V700 1.891 -2.105 X 1.090 
V500 -0.185 -3.870 X 1.087 
UWSS700 7.585 5.045 X 1.068 
UWSS500 12.032 8.693 X 1.053 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.511 287.768 X* 0.680 
SMC 435.573 494.643 X 0.996 
PW 26.916 21.348 X 0.858 
4LI 2.419 2.486 X* 0.533 
CAPE 932.491 351.325 X 1.000 
SRH 126.743 64.700 X 1.025 
SH850 8.647e-3 6.630e-3 X 1.152e66 
SH700 4.674e-3 2.887e-3 X Not Listed 
SH500 1.256e-3 7655e-4 X Not Listed 
GHCB 3122.290 5671.785 X 1.000 
V10 2.597 0.676 X 1.197 
WS10 4.503 3.505 X 0.572 
V850 4.226 0.228 X 0.827 
WS850 8.142 6.055 X 1.165 
U700 7.385 5.151 X 1.272 
V700 2.065 -2.154 X 1.325 
V500 -0.105 -3.740 X 1.067 
UWSS700 7.676 5.122 X 0.852 
VWSS700 -0.531 -2.830   
UWSS500 12.177 8.820 X 1.010 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.637 287.845 X 0.691 
SMC 435.455 494.438 X 0.995 
PW 27.438 21.564 X 0.911 
4LI 2.611 2.452 X* 0.525 
CAPE 981.836 360.099 X 1.000 
SRH 134.836 66.694 X 1.026 
SH850 8.759e-3 6.735e-3 X 0.000 
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Table B59 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.796e-3 2.911e-3 X Not Listed 
SH500 1.315e-3 7.991e-4 X Not Listed 
GHCB 2992.961 6015.104 X 1.000 
V10 2.504 0.733 X 1.052 
WS10 4.586 3.531 X 0.720 
V850 4.419 0.172 X 0.929 
WS850 8.314 6.082 X 0.972 
U700 7.431 5.084 X 1.351 
V700 2.241 -2.213 X 1.238 
V500 -3.126e-2 -3.714 X 1.072 
UWSS700 7.807 5.140 X 0.778 
VWSS700 -0.263 -2.945   
UWSS500 12.281 8.948 X 0.950 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.711 287.894 X 0.703 
SMC 435.369 494.229 X 0.993 
PW 28.076 21.788 X 0.884 
4LI -2.798 2.424 X* 0.453 
CAPE 1023.841 371.320 X 1.000 
SRH 142.230 67.977 X 1.034 
SH850 8.908e-3 6.791e-3 X 0.000 
SH700 4.958e-3 2.978e-3 X Not Listed 
SH500 1.384e-3 8.181e-4 X Not Listed 
GHCB 2726.412 5735.622 X 0.999 
V10 2.372 0.794 X 0.746 
WS10 4.656 3.575 X 0.560 
V850 4.537 0.158 X 1.106 
WS850 8.525 6.161 X 0.998 
U700 7.402 5.065 X 1.676 
V700 2.430 -2.177 X 1.286 
V500 -4.850e-2 -3.726 X 1.069 
UWSS700 7.806 5.149 X 0.552 
VWSS700 5.730e-2 -2.970   
UWSS500 12.405 9.065 X 0.942 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.706 287.956 X 0.673 
SMC 435.552 494.033 X 0.989 
PW 28.850 21.972 X 0.864 
4LI -2.983 2.355 X* 0.427 
CAPE 1069.417 383.051 X 1.000 
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Table B59 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 149.515 67.694 X 1.029 
SH850 9.060e-3 6.787e-3 X 0.000 
SH700 5.121e-3 3.045e-3 X Not Listed 
SH500 1.493e-3 8.352e-4 X Not Listed 
GHCB 2552.786 5605.329 X 0.999 
V10 2.361 0.841 X 0.807 
WS10 4.722 3.584 X 0.609 
V850 4.642 0.323 X 1.041 
WS850 8.693 6.161 X 0.879 
U700 7.379 5.107 X 1.824 
V700 2.585 -2.002 X 1.324 
V500 -4.624e-2 -3.658 X 1.078 
UWSS700 7.787 5.188 X 0.630 
VWSS700 0.224 -2.843   
UWSS500 12.498 9.232 X 0.863 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.697 288.011 X* 0.598 
SMC 435.788 493.848 X 0.990 
PW 26.698 22.093 X 0.895 
4LI -3.130 2.311 X* 0.388 
CAPE 1097.475 385.875 X 1.000 
SRH 158.400 66.774 X 1.029 
SH850 9.162e-3 6.786e-3 X 0.000 
SH700 5.348e-3 3.111e-3 X Not Listed 
SH500 1.602e-3 8.429e-4 X Not Listed 
GHCB 2441.973 5197.953 X 1.000 
V10 2.339 0.831 X 0.754 
WS10 4.803 3.566 X 0.990 
V850 4.658 0.516 X 1.114 
WS850 8.866 6.070 X 0.772 
U700 7.316 5.138 X 1.928 
V700 2.625 -1.912 X 1.263 
V500 -0.103 -3.570 X 1.009 
UWSS700 7.743 5.244 X 0.536 
VWSS700 0.286 -2.742   
UWSS500 12.569 9.293 X 0.985 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.683 288.084 X 0.765 
SMC 436.090 493.665 X 0.998 
PW 30.326 22.170 X 0.827 
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Table B59 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -3.219 2.269 X* 0.523 
CAPE 1119.420 393.019 X 1.000 
SRH 168.064 67.129 X 1.015 
SH850 9.210e-3 6.754e-3 X 0.000 
SH700 5.499e-3 3.137e-3 X* Not Listed 
SH500 1.679e-3 8.528e-4 X Not Listed 
GHCB 2305.474 5153.860 X 0.999 
WS10 4.906 3.586 X 1.158 
V850 4.691 0.696 X 1.329 
WS850 9.090 5.955 X 0.915 
U700 7.288 5.196 X 1.520 
V700 2.703 -1.914 X 0.748 
V500 -0.151 -3.456 X 0.943 
UWSS700 7.737 5.354 X 0.634 
VWSS700 0.406 -2.715 X 1.665 
UWSS500 12.575 9.369 X 1.008 
 
Table B60. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2006.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.707 287.346 X 0.944 
4LI -0.475 3.144 X* 0.812 
SRH 160.554 80.681 X 1.006 
SH700 4.325e-3 3.316e-3 X 4.389e53 
SH500 1.278e-3 8.555e-4 X 2.400e70 
V10 2.463 0.934 X 1.137 
WS10 4.685 3.539 X 1.299 
V850 3.554 0.304 X 0.919 
WS850 9.700 7.144 X 0.980 
V700 0.631 -3.204 X 1.037 
V500 -1.487 -5.554 X 1.047 
UWSS700 7.916 4.837 X 1.102 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.798 287.401 X 0.956 
4LI -0.524 3.096 X 0.820 
SRH 160.803 79.349 X 1.005 
SH700 4.362e-3 3.289e-3 X 4.851e68 
SH500 1.288e-3 8.748e-4 X 2.009e33 
WS10 4.790 3.605 X 1.182 
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Table B60 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 3.665 0.382 X 0.960 
WS850 9.661 7.119 X 1.010 
U700 7.706 5.010 X 0.976 
V700 0.873 -3.139 X 1.026 
V500 -1.306 -5.516 X 1.057 
UWSS700 8.057 4.805 X 1.131 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.912 287.481 X 0.951 
4LI -0.656 3.032 X* 0.800 
SRH 160.874 78.766 X 1.006 
SH700 4.420e-3 3.271e-3 X 1.014e81 
SH500 1.316e-3 9.093e-4 X 0.000 
WS10 4.818 3.693 X 1.032 
V850 3.755 0.339 X 0.926 
WS850 9.604 7.072 X 1.057 
U700 7.863 5.136 X 0.922 
V700 1.063 -3.152 X 1.081 
V500 -1.197 -5.556 X 1.079 
UWSS700 8.281 4.864 X 1.186 
VWSS700 -1.489 -4.354 X 0.941 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.099 287.589 X 0.935 
4LI 0.854 2.950 X* 0.778 
SRH 161.264 79.637 X 1.007 
SH700 4.520e-3 3.247e-3 X 2.419e113 
SH500 1.356e-3 9.390e-4 X 0.000 
WS10 4.828 3.773 X 0.933 
V850 4.043 0.348 X 1.010 
WS850 9.625 6.962 X 1.110 
U700 8.002 5.216 X 0.982 
V700 1.285 -3.049 X 0.914 
V500 -1.046 -5.572 X 1.117 
UWSS700 8.416 4.951 X 1.095 
VWSS700 -1.287 -4.395 X 1.067 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.219 287.695 X 0.912 
4LI -1.096 2.891 X* 0.749 
SRH 161.337 77.983 X 1.011 
SH700 4.625e-3 3.221e-3 X 1.357e121 
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Table B60 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.407e-3 9.579e-4 X 1.111 
WS10 4.844 3.855 X 0.872 
V850 4.178 0.529 X 1.030 
WS850 9.571 6.891 X 1.116 
U700 8.050 5.119 X 1.052 
V700 1.456 -2.869 X 0.855 
V500 -0.881 -5.433 X 1.134 
UWSS700 8.426 4.841 X 0.996 
VWSS700 -1.081 -4.317 X 1.155 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.334 287.818 X 0.778 
PW 25.682 21.618 X* 0.675 
4LI -1.306 2.800 X* 0.418 
SRH 161.708 76.613 X 1.021 
SH700 4.755e-3 3.214e-3 X* Not Listed 
SH500 1.481e-3 9.784e-4 X Not Listed 
GHCB 3992.574 5842.792 X* 0.999 
WS10 4.878 3.934 X 0.514 
V850 4.426 0.789 X 1.094 
WS850 9.578 6.789 X 1.298 
U700 8.095 4.976 X 1.078 
V700 1.662 -2.694 X 0.856 
V500 -0.721 -5.245 X 1.223 
UWSS700 8.414 4.709 X 1.019 
VWSS700 -0.896 -4.236 X 1.012 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.449 287.942 X* 0.662 
PW 26.353 21.695 X 0.626 
4LI -1.464 2.708 X* 0.385 
CAPE 616.216 299.392 X 1.000 
SRH 162.072 76.502 X 1.036 
SH850 7.646e-3 6.306e-3 X 4.994e149 
SH700 4.946e-3 3.226e-3 X* Not Listed 
SH500 1.551e-3 9.961e-4 X Not Listed 
GHCB 3782.186 5650.904 X 1.000 
V850 4.480 1.024 X 0.761 
WS850 9.564 6.756 X 0.962 
U700 8.003 4.939 X 1.107 
V700 1.786 -2.620 X 1.446 
V500 -0.719 -5.154 X 1.018 
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Table B60 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 8.302 4.699 X 0.887 
VWSS700 -0.747 -4.219 X 0.889 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.592 288.121 X 0.397 
PW 27.347 21.738 X 0.422 
4LI -1.671 2.652 X 0.155 
CAPE 641.141 295.839 X 1.000 
SRH 163.965 78.213 X 1.099 
SH850 7.851e-3 6.279e-3 X 7.025e290 
SH700 5.184e-3 3.242e-3 X* Not Listed 
SH500 1.666e-3 1.021e-3 X Not Listed 
GHCB 3410.805 5902.384 X 0.999 
V850 4.641 1.287 X 0.644 
WS850 9.652 6.814 X 0.685 
U700 8.047 5.010 X 1.747 
V700 1.992 -2.520 X 2.131 
V500 -0.711 -4.973 X 0.781 
UWSS700 8.312 4.806 X 0.463 
VWSS700 -0.456 -4.240 X 1.142 
VWSS500 -3.159 -6.692   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.677 288.247 X 0.331 
PW 28.214 21.772 X 0.432 
4LI -1.864 2.591 X 0.097 
CAPE 668.389 286.682 X 0.999 
SRH 165.204 79.313 X 1.080 
SH850 8.056e-3 6.230e-3 X Not Listed 
SH700 5.389e-3 3.274e-3 X Not Listed 
SH500 1.746e-3 1.041e-3 X Not Listed 
GHCB 3091.967 5977.466 X 0.999 
V850 4.647 1.585 X 0.605 
WS850 9.717 6.932 X 0.770 
U700 8.104 5.124 X 1.669 
V700 2.087 -2.427 X 3.656 
V500 -0.673 -4.856 X 0.588 
UWSS700 8.314 4.954 X 0.437 
VWSS700 -0.266 -4.275 X 1.057 
VWSS500 -3.026 -6.704   
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Table B60 continued. 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 291.663 288.351 X 0.000 
PW 28.815 21.816 X 0.000 
4LI -2.102 2.544 X 0.000 
CAPE 722.629 272.045 X 1.064 
SRH 166.509 80.400 X 8.528 
SH850 8.166e-3 6.199e-3 X 0.000 
SH700 5.517e-3 3.313e-3 X Not Listed 
SH500 1.812e-3 1.044e-3 X Not Listed 
GHCB 2874.961 6353.787 X 0.983 
WS850 9.810 7.051 X 0.001 
U700 8.206 5.197 X 4.531e13 
V700 2.141 -2.285 X 854.465 
V500 -0.516 -4.746 X 0.000 
UWSS700 8.340 5.031 X 0.000 
VWSS700 -2.782e-2 -4.270 X 1.079e9 
VWSS500 -2.685 -6.731   
 
Table B61. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2007.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.360 285.657 X 0.824 
PW 24.688 17.818 X 0.971 
4LI -0.159 5.251 X* 0.643 
CAPE 551.342 180.884 X 1.000 
SRH 134.496 84.986 X 0.991 
SH850 7.873e-3 5.555e-3 X 0.000 
SH700 4.270e-3 2.344e-3 X* Not Listed 
SH500 1.161e-3 6.842e-4 X Not Listed 
GHCB 4706.168 7175.700 X 1.000 
V10 2.487 0.758 X 1.197 
V850 3.792 1.301e-2 X 1.092 
U700 7.908 4.615 X 0.859 
V700 0.643 -3.517 X 1.104 
U500 12.609 8.807 X 1.045 
V500 -0.769 -5.201 X 0.905 
UWSS700 8.223 4.614 X 1.509 
VWSS700 -1.843 -4.275   
UWSS500 12.925 8.805   
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Table B61 continued. 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.392 285.686 X 0.783 
PW 24.830 17.766 X 1.076 
4LI -0.351 5.217 X* 0.584 
CAPE 575.521 174.309 X 1.000 
SRH 136.232 83.060 X 0.989 
SH850 7.929e-3 5.547e-3 X 0.000 
SH700 4.301e-3 2.354e-3 X* Not Listed 
SH500 1.154e-3 6.813e-4 X Not Listed 
GHCB 4621.897 7323.987 X 1.000 
V10 2.464 0.818 X 1.354 
V850 3.958 -7.111e-2 X 1.245 
U700 7.837 4.595 X 0.883 
V700 0.760 -3.426 X 1.027 
U500 12.539 8.932 X 1.031 
V500 -0.680 -5.241 X 0.900 
UWSS700 8.261 4.657 X 1.605 
VWSS700 -1.703 -4.244   
UWSS500 12.963 8.994   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.434 285.713 X 0.850 
PW 25.045 17.820 X 1.082 
4LI -0.642 5.157 X* 0.542 
CAPE 614.242 182.513 X 1.001 
SRH 137.594 80.863 X 0.986 
SH850 8.009e-3 5.549e-3 X* 0.000 
SH700 4.373e-3 2.387e-3 X* Not Listed 
SH500 1.157e-3 6.927e-4 X Not Listed 
GHCB 4243.846 7394.603 X 1.000 
V10 2.424 0.883 X 1.705 
V850 4.115 -0.181 X 1.579 
U700 7.721 4.673 X 0.889 
V700 0.969 -3.243 X 0.757 
U500 12.465 8.925 X 1.207 
V500 -0.662 -5.319 X 1.015 
UWSS700 8.187 4.727 X 1.434 
VWSS700 -1.455 -4.126   
UWSS500 12.931 8.980   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.495 285.752 X 0.867 
PW 25.254 17.929 X 0.984 
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Table B61 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -0.939 5.066 X* 0.560 
CAPE 654.909 190.679 X 1.001 
SRH 139.764 77.661 X 1.002 
SH850 8.064e-3 5.586e-3 X 0.000 
SH700 4.428e-3 2.430e-3 X* Not Listed 
SH500 1.163e-3 6.992e-4 X Not Listed 
GHCB 3921.657 7549.485 X* 1.000 
V10 2.403 0.933 X 0.910 
V850 4.279 -0.206 X* 1.623 
U700 7.624 4.693 X 1.084 
V700 1.208 -2.987 X 0.816 
U500 12.427 8.883 X 1.154 
V500 -0.637 -5.288 X 1.086 
UWSS700 8.146 4.716 X 0.987 
VWSS700 -1.195 -3.920   
UWSS500 12.949 8.906   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.594 285.807 X 0.845 
PW 25.675 18.072 X 0.922 
4LI -1.215 4.951 X* 0.543 
CAPE 698.311 197.903 X 1.001 
SRH 142.391 76.560 X 1.007 
SH850 8.138e-3 5.575e-3 X 0.000 
SH700 4.536e-3 2.450e-3 X* Not Listed 
SH500 1.218e-3 7.178e-4 X Not Listed 
GHCB 3776.450 7195.670 X 1.000 
V10 2.399 0.945 X 0.742 
V850 4.255 -0.220 X 0.513 
U700 7.405 4.762 X 1.015 
V700 1.482 -2.766 X 0.881 
U500 12.438 8.855 X 1.154 
V500 -0.551 -5.166 X 1.092 
UWSS700 7.929 4.675 X 0.937 
VWSS700 -0.917 -3.711   
UWSS500 12.963 8.768   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.629 285.910 X 0.770 
PW 26.157 18.218 X 0.888 
4LI -1.451 4.774 X* 0.484 
CAPE 738.776 214.260 X 1.001 
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Table B61 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 147.189 77.186 X 1.011 
SH850 8.236e-3 5.565e-3 X 0.000 
SH700 4.625e-3 2.467e-3 X* Not Listed 
SH500 1.281e-3 7.304e-4 X Not Listed 
GHCB 3625.310 6920.864 X 1.000 
V10 2.395 0.949 X 0.731 
V850 4.282 -5.933e-2 X 1.309 
U700 7.331 4.893 X 0.880 
V700 1.707 -2.586 X 0.959 
U500 12.371 8.883 X 1.146 
V500 -0.480 -5.015 X 1.070 
UWSS700 7.904 4.708 X 0.974 
VWSS700 -0.688 -3.536   
UWSS500 12.944 8.697   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.683 286.019 X* 0.739 
PW 26.724 18.414 X 0.835 
4LI -1.661 4.552 X* 0.431 
CAPE 770.272 237.717 X 1.000 
SRH 151.224 77.569 X 1.010 
SH850 8.359e-3 5.577e-3 X 0.000 
SH700 4.749e-3 2.479e-3 X* Not Listed 
SH500 1.336e-3 7.485e-4 X Not Listed 
GHCB 3296.350 6843.571 X 1.000 
V10 2.402 0.959 X 0.741 
V850 4.290 0.105 X 1.227 
V700 1.939 -2.466 X 0.971 
V500 -0.375 -4.896 X 1.074 
UWSS700 7.831 4.751 X 0.817 
VWSS700 -0.463 -3.424   
UWSS500 12.879 8.681 X 1.182 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.727 286.149 X* 0.749 
PW 27.217 18.662 X 0.826 
4LI -.799 4.320 X* 0.411 
CAPE 783.501 267.836 X 0.999 
SRH 154.037 77.880 X 1.007 
SH850 8.404e-3 5.613e-3 X 0.000 
SH700 4.874e-3 2.499e-3 X* Not Listed 
SH500 1.382e-3 7.768e-3 X Not Listed 
568 
Table B61 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 3001.366 7010.816 X 1.000 
V850 4.329 0.347 X 1.389 
V700 2.167 -2.381 X 0.603 
V500 -0.333 -4.740 X 1.131 
UWSS700 7.737 4.775 X 0.905 
VWSS700 -0.158 -3.396 X 1.528 
UWSS500 12.646 8.685 X 1.131 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.817 286.307 X* 0.730 
PW 27.683 18.929 X 0.817 
4LI -1.951 4.152 X* 0.362 
CAPE 808.355 293.546 X 0.998 
SRH 155.484 78.565 X 1.005 
SH850 8.479e-3 5.690e-3 X 0.000 
SH700 4.978e-3 2.529e-3 X* Not Listed 
SH500 1.413e-3 7.971e-4 X Not Listed 
GHCB 2996.296 6674.607 X 1.000 
V850 4.307 0.663 X 1.332 
V700 2.221 -2.384 X 0.651 
V500 -0.266 -4.597 X 1.076 
UWSS700 7.603 4.720 X 0.921 
VWSS700 -5.553e-2 -3.491 X 1.516 
UWSS500 12.348 8.591 X 1.151 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.879 286.474 X* 0.690 
PW 27.952 19.214 X 0.801 
4LI -2.043 3.997 X* 0.288 
CAPE 820.479 325.608 X 0.998 
SRH 157.141 79.611 X 1.004 
SH850 8.557e-3 5.788e-3 X 0.000 
SH700 5.041e-3 2.566e-3 X* Not Listed 
SH500 1.428e-3 8.218e-4 X 6.008e303 
GHCB 3233.742 6530.002 X 1.000 
V850 4.273 0.999 X 1.166 
V700 2.224 -2.316 X 0.842 
V500 -0.244 -4.484 X 1.013 
UWSS700 7.493 4.696 X 0.959 
VWSS700 -3.355e-2 -3.536 X 1.289 
UWSS500 12.011 8.484 X 1.140 
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Table B62. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2008.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.673 285.301 X 0.865 
SMC 466.901 538.626 X 1.000 
PW 22.479 17.247 X 0.834 
4LI 0.294 4.639 X* 0.692 
SRH 153.663 94.705 X 1.002 
SH850 7.000e-3 5.247e-3 X 2.200e61 
SH700 3.996e-3 2.350e-3 X* Not Listed 
SH500 1.104e-3 7.242e-4 X 0.000 
U10 -0.622 1.030 X 0.723 
WS10 4.563 3.597 X 1.329 
V850 2.910 -0.680 X 0.938 
V700 -1.037 -4.253 X 0.892 
V500 -2.508 -6.748 X 1.146 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.742 285.365 X 0.846 
SMC 466.841 538.512 X 0.996 
PW 22.685 17.241 X 0.935 
4LI 1.944e-2 4.479 X 0.698 
SRH 154.823 90.457 X 1.006 
SH850 7.080e-3 5.228e-3 X 0.000 
SH700 4.026e-3 2.339e-3 X* Not Listed 
SH500 1.118e-3 7.386e-4 X 0.000 
GHCB 3686.455 6198.497 X 1.000 
U10 -0.605 0.967 X 0.843 
V850 2.826 -0.698 X 0.881 
V500 -2.194 -6.353 X 1.111 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.869 285.428 X 0.829 
SMC 466.779 538.378 X 0.996 
PW 22.905 17.204 X 0.981 
4LI -0.251 4.251 X 0.675 
SRH 155.456 88.098 X 1.000 
SH850 7.134e-3 5.194e-3 X 0.000 
SH700 4.060e-3 2.309e-3 X* Not Listed 
SH500 1.133e-3 7.490e-4 X 0.000 
GHCB 3567.172 5999.299 X 1.000 
U10 -0.600 0.892 X 0.857 
V850 2.772 -0.542 X 0.836 
V500 -2.093 -6.057 X 1.139 
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Table B62 continued. 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.945 285.505 X 0.850 
SMC 466.686 538.228 X 0.994 
PW 23.170 17.152 X 1.001 
4LI -0.545 4.041 X 0.727 
SRH 155.224 85.823 X 1.006 
SH850 7.198e-3 5.135e-3 X 0.000 
SH700 4.110e-3 2.273e-3 X* Not Listed 
SH500 1.146e-3 7.494e-4 X 0.000 
GHCB 3469.719 5725.702 X 1.000 
U10 -0.594 0.818 X 0.999 
V500 -2.044 -5.739 X 1.088 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.037 285.643 X 0.899 
SMC 466.581 538.048 X 0.994 
PW 23.576 17.227 X 0.885 
4LI -0.925 3.827 X 0.661 
CAPE 594.176 253.901 X 0.999 
SRH 152.945 84.352 X 1.008 
SH850 7.361e-3 5.153e-3 X 0.000 
SH700 4.146e-3 2.250e-3 X* Not Listed 
SH500 1.173e-3 7.441e-4 X 0.000 
GHCB 3152.368 5883.880 X* 1.000 
U10 -0.583 0.796 X 0.923 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.117 285.797 X 0.850 
SMC 466.478 537.863 X 0.993 
PW 24.103 17.390 X 0.847 
4LI -1.351 3.617 X 0.651 
CAPE 678.168 263.734 X 1.000 
SRH 152.768 84.969 X 1.012 
SH850 7.518e-3 5.197e-3 X 8.679e12 
SH700 4.249e-3 2.250e-3 X* Not Listed 
SH500 1.199e-3 7.480e-4 X 0.000 
GHCB 2895.813 5835.486 X* 0.999 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.228 285.935 X 0.791 
SMC 466.383 537.663 X 0.996 
PW 24.713 17.643 X 0.736 
4LI -1.709 3.391 X 0.633 
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Table B62 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
CAPE 736.683 277.450 X 1.000 
SRH 154.717 86.339 X 1.013 
SH850 7.710e-3 5.290e-3 X 1.221e146 
SH700 4.363e-3 2.287e-3 X* Not Listed 
SH500 1.238e-3 7.543e-4 X Not Listed 
GHCB 2488.237 5984.500 X* 0.999 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 466.460 537.440 X 1.001 
PW 25.267 17.872 X 0.561 
4LI -1.970 3.166 X 0.756 
CAPE 785.287 289.002 X 1.000 
SRH 155.956 87.340 X 1.007 
SH850 7.896e-3 5.361e-3 X 3.336e277 
SH700 4.491e-3 2.327e-3 X* Not Listed 
SH500 1.276e-3 7.494e-4 X Not Listed 
GHCB 2400.926 5673.734 X* 0.999 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 466.634 537.228 X 1.001 
PW 25.729 18.100 X* 0.456 
4LI -2.160 2.991 X 0.704 
CAPE 819.663 284.684 X 1.000 
SRH 159.028 87.067 X 1.004 
SH850 8.097e-3 5.431e-3 X Not Listed 
SH700 4.553e-3 2.385e-3 X* Not Listed 
SH500 1.312e-3 7.593e-3 X Not Listed 
GHCB 2173.154 5675.039 X* 0.998 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 466.907 537.013 X 1.002 
PW 26.200 18.323 X 0.604 
4LI -2.364 2.863 X 0.750 
CAPE 858.812 270.872 X 1.000 
SRH 162.153 86.898 X 1.008 
SH850 8.280e-3 5.496e-3 X 4.771e280 
SH700 4.623e-3 2.433e-3 X* Not Listed 
SH500 1.345e-3 7.781e-4 X Not Listed 
GHCB 2525.701 5753.185 X* 0.999 
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Table B63. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2009.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.179 286.300 X* 0.734 
PW 28.868 21.905 X 0.837 
4LI -0.970 2.950 X* 0.514 
SRH 169.797 80.499 X 1.013 
SH850 8.216e-3 6.840e-3 X 0.000 
SH700 5.098e-3 2.957e-3 X* Not Listed 
SH500 1.564e-3 7.808e-4 X Not Listed 
U10 -1.159 0.482 X 0.871 
V10 1.666 0.266 X 0.997 
WS10 3.705 3.009 X 1.136 
WD10 150.787 204.544 X 1.001 
V850 3.675 -1.367 X 1.002 
V700 -0.172 -4.455 X 0.849 
V500 -2.167 -5.991 X 1.188 
UWSS700 9.621 6.239 X 1.024 
VWSS700 -1.838 -4.721   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.279 286.254 X* 0.694 
PW 29.477 21.792 X 0.814 
4LI -1.204 3.045 X* 0.467 
SRH 174.398 82.172 X 1.011 
SH850 8.362e-3 6.815e-3 X 0.000 
SH700 5.222e-3 2.918e-3 X* Not Listed 
SH500 1.637e-3 7.997e-4 X* Not Listed 
U10 -1.228 0.407 X 0.981 
V10 1.718 0.331 X 0.994 
WS10 3.716 3.040 X 1.128 
WD10 150.398 199.975 X 1.000 
V850 3.891 -1.399 X 1.052 
V700 0.207 -4.316 X 0.790 
V500 -1.679 -5.968 X 1.210 
UWSS700 9.661 6.183 X 1.021 
VWSS700 -1.511 -4.647   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.374 286.224 X* 0.539 
PW 30.064 21.690 X 0.874 
4LI -1.482 3.125 X* 0.190 
CAPE 674.543 310.599 X 0.997 
SRH 179.101 84.373 X 1.017 
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Table B63 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 8.536e-3 6.778e-3 X 0.000 
SH700 5.328e-3 2.886e-3 X* Not Listed 
SH500 1.695e-3 8.195e-4 X Not Listed 
U10 -1.237 0.378 X 1.917 
V10 1.742 0.429 X 1.374 
WS10 3.723 3.030 X 1.177 
WD10 149.609 198.194 X 0.994 
V850 4.094 -1.387 X 0.919 
WD850 208.065 244.171 X 0.984 
V700 0.564 -4.171 X 0.715 
V500 -1.259 -5.886 X 1.269 
UWSS700 9.721 6.146 X 1.143 
VWSS700 -1.178 -4.600   
VWSS500 -3.001 -6.314   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.469 286.177 X* 0.443 
PW 30.563 21.562 X 0.807 
4LI -1.820 3.200 X* 0.140 
CAPE 700.206 298.796 X* 0.996 
SRH 182.615 85.755 X 1.010 
SH850 8.722e-3 6.735e-3 X 0.000 
SH700 5.427e-3 2.863e-3 X* Not Listed 
SH500 1.739e-3 8.218e-4 X Not Listed 
U10 -1.240 0.342 X 2.064 
V10 1.777 0.519 X 1.598 
WD10 149.979 197.996 X 0.994 
V850 4.231 -1.275 X 0.951 
WD850 205.157 243.046 X 0.987 
V700 0.850 -4.000 X 0.675 
V500 -0.952 -5.920 X 1.271 
UWSS700 9.750 6.181 X 1.266 
VWSS700 -0.927 -4.519   
VWSS500 -2.729 -6.439   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.533 286.135 X 0.187 
PW 31.145 21.567 X 1.089 
4LI -2.143 3.208 X 0.009 
CAPE 753.703 295.993 X 0.989 
SRH 188.646 85.921 X 1.032 
SH850 8.902e-3 6.695e-3 X 0.000 
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Table B63 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 5.574e-3 2.871e-3 X Not Listed 
SH500 1.759e-3 8.331e-4 X Not Listed 
GHCB 3111.028 5025.064 X 1.000 
U10 -1.256 0.362 X 20.287 
V10 1.828 0.553 X 7.705 
WD10 149.427 199.087 X 0.954 
V850 4.299 -1.108 X 0.354 
WD850 201.782 239.155 X 0.949 
V700 1.087 -3.866 X 2.022 
V500 -0.728 -5.860 X 0.802 
UWSS700 9.818 6.266 X 1.987 
VWSS700 -0.742 -4.419   
VWSS500 -2.556 -6.414   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.537 286.050 X 0.218 
PW 31.761 21.708 X 0.457 
4LI -2.322 3.165 X 0.023 
CAPE 785.382 303.809 X 0.993 
SRH 189.835 85.669 X 1.026 
SH850 9.069e-3 6.694e-3 X 3.044e12 
SH700 5.733e-3 2.892e-3 X Not Listed 
SH500 1.789e-3 8.545e-4 X Not Listed 
GHCB 3005.747 5117.486 X 1.000 
U10 -1.273 0.352 X 8.764 
V10 1.839 0.574 X 6.113 
WD10 148.660 197.374 X 0.962 
V850 4.293 -1.003 X 0.364 
V700 1.309 -3.792 X 3.221 
V500 -0.417 -5.810 X 0.712 
UWSS700 9.736 6.345 X 1.168 
VWSS700 -0.530 -4.366   
VWSS500 -2.256 -6.384   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.447 285.964 X 0.000 
PW 32.472 21.913 X 0.016 
4LI -2.347 3.113 X 0.000 
CAPE 784.375 317.033 X 0.790 
SRH 190.768 83.715 X 2.693 
SH850 9.223e-3 6.696e-3 X 0.000 
SH700 5.890e-3 2.919e-3 X Not Listed 
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Table B63 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.857e-3 8.885e-4 X Not Listed 
GHCB 2871.150 5485.614 X 1.005 
U10 -1.342 0.353 X 1.296e21 
V10 1.837 0.580 X 5.095e25 
WD10 146.246 194.982 X 0.410 
V850 4.231 -0.981 X 0.000 
V700 1.632 -3.713 X 1.383e10 
V500 -0.197 -5.584 X 0.069 
UWSS700 9.719 6.350 X 8.739 
VWSS700 -0.204 -4.293   
VWSS500 -2.033 -6.164   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.166 285.876 X 0.000 
PW 33.071 22.273 X 0.240 
4LI -2.173 2.951 X 0.000 
CAPE 752.235 344.612 X 0.875 
SRH 184.752 83.602 X 1.480 
SH850 9.346e-3 6.761e-3 X 0.000 
SH700 5.948e-3 2.983e-3 X Not Listed 
SH500 1.968e-3 9.261e-4 X Not Listed 
GHCB 2657.838 5694.273 X 1.004 
U10 -1.343 0.385 X 1.596e5 
V10 1.769 0.593 X 3.880e7 
WD10 147.352 192.510 X 1.043 
V850 4.102 -0.968 X 0.000 
V700 1.877 -3.684 X 2365.686 
V500 9.978e-2 -5.334 X 4.358 
UWSS700 9.611 6.363 X 15.990 
VWSS700 0.108 -4.277   
VWSS500 -1.669 -5.927   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.896 285.815 X 0.366 
PW 33.477 22.580 X 0.231 
4LI -2.008 2.773 X 0.114 
SRH 179.886 82.662 X 1.010 
SH850 9.431e-3 6.804e-3 X 4.643e133 
SH700 5.950e-3 3.038e-3 X Not Listed 
SH500 2.054e-3 9.603e-4 X Not Listed 
GHCB 2483.672 5476.173 X 0.999 
U10 -1.336 0.381 X 0.472 
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Table B63 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD10 150.225 191.951 X 1.028 
V850 3.802 -0.895 X 0.989 
V700 2.021 -3.647 X 1.155 
V500 0.173 -5.060 X 1.113 
UWSS700 9.510 6.418 X 0.971 
VWSS700 0.324 -4.267 X 1.027 
VWSS500 -1.524 -5.680   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 288.700 285.770 X 0.571 
PW 33.640 22.834 X* 0.528 
4LI -1.896 2.549 X* 0.328 
SRH 173.612 82.236 X 1.017 
SH850 9.469e-3 6.824e-3 X 6.399e26 
SH700 5.917e-3 3.070e-3 X* Not Listed 
SH500 2.086e-3 1.001e-4 X* Not Listed 
GHCB 2362.468 5303.521 X 0.999 
U10 -1.276 0.346 X 1.014 
WS10 4.074 3.141 X 1.609 
WD10 153.213 191.669 X 1.009 
V850 3.468 -0.828 X 0.854 
V700 2.034 -3.679 X 0.943 
V500 0.242 -4.880 X 1.011 
UWSS700 9.438 6.527 X 0.946 
VWSS700 0.391 -4.331 X 1.550 
VWSS500 -1.401 -5.532   
 
Table B64. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2010.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -0.564 1.849 X 0.990 
SRH 153.912 102.490 X 1.003 
SH700 4.779e-3 3.313e-3 X 8.418e99 
SH500 1.338e-3 8.376e-4 X 4.249e215 
V850 5.291 1.412 X 1.028 
V700 2.365 -1.239 X 0.948 
VWSS700 -0.328 -2.860 X 1.120 
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Table B64 continued. 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -0.784 1.820 X 0.988 
SRH 150.336 100.408 X 1.003 
SH700 4.863e-3 3.311e-3 X 3.341e99 
SH500 1.404e-3 8.474e-4 X 5.318e244 
V850 5.081 1.555 X 1.010 
V700 2.482 -1.087 X 0.962 
VWSS700 -0.167 -2.780 X 1.117 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.101 23.370 X* 0.776 
4LI -1.025 1.793 X 0.894 
SRH 148.139 99.834 X 1.003 
SH850 8.797e-3 7.053e-3 X 1.357e128 
SH700 4.951e-3 3.321e-3 X* Not Listed 
SH500 1.459e-3 8.664e-4 X* Not Listed 
V850 4.977 1.657 X 1.045 
V700 2.696 -0.894 X 0.800 
V500 2.504 -1.275 X 1.090 
VWSS700 2.395e-2 -2.645 X 1.211 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.644 23.519 X* 0.765 
4LI -1.289 1.765 X 0.890 
SH850 8.966e-3 7.103e-3 X 1.368e125 
SH700 5.038e-3 3.352e-3 X* Not Listed 
SH500 1.505e-3 8.663e-4 X* Not Listed 
V700 2.870 -0.710 X 0.924 
V500 2.754 -1.117 X 1.064 
VWSS700 0.161 -2.483 X 1.107 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.061 23.514 X* 0.753 
4LI -1.520 1.762 X 0.868 
SH850 9.121e-3 7.068e-3 X 2.086e130 
SH700 5.114e-3 3.357e-3 X* Not Listed 
SH500 1.519e-3 8.600e-4 X* Not Listed 
V700 3.048 -0.422 X 0.890 
V500 2.995 -1.056 X 1.083 
VWSS700 0.332 -2.272 X 1.135 
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Table B64 continued. 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.493 23.508 X* 0.750 
4LI -1.735 1.711 X 0.827 
SRH 151.878 102.644 X 1.005 
SH850 9.201e-3 7.075e-3 X 1.053e123 
SH700 5.219e-3 3.341e-3 X* Not Listed 
SH500 1.553e-3 8.443e-4 X* Not Listed 
V700 3.203 -0.250 X 0.778 
V500 3.159 -0.970 X 1.135 
VWSS700 0.497 -2.195 X 1.242 
VWSS500 0.453 -2.914   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 30.895 23.436 X* 0.732 
4LI -1.884 1.708 X 0.824 
SH850 9.223e-3 7.058e-3 X 1.097e127 
SH700 5.357e-3 3.305e-3 X* Not Listed 
SH500 1.599e-3 8.383e-4 X* Not Listed 
V700 3.354 -3.692e-2 X 0.842 
V500 3.290 -0.819 X 1.078 
VWSS700 0.685 -2.073 X 1.247 
VWSS500 0.621 -2.855   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 31.706 23.453 X 0.696 
4LI -2.115 1.685 X* 0.644 
SH850 9.277e-3 7.067e-3 X 0.000 
SH700 5.640e-3 3.299e-3 X* Not Listed 
SH500 1.690e-3 8.536e-4 X Not Listed 
GHCB 2733.161 5024.295 X 1.000 
V700 3.698 0.188 X 0.756 
V500 3.430 -0.689 X 1.131 
VWSS700 1.076 -1.836 X 1.352 
VWSS500 0.809 -2.714   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 32.387 23.548 X 0.721 
4LI -2.326 1.660 X* 0.610 
SH850 9.374e-3 7.117e-3 X 0.000 
SH700 5.862e-3 3.307e-3 X* Not Listed 
SH500 1.761e-3 8.814e-4 X Not Listed 
GHCB 2482.920 5013.640 X 1.000 
V700 3.909 0.370 X 0.763 
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Table B64 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V500 3.474 -0.587 X 1.126 
VWSS700 1.380 -1.609 X 1.289 
VWSS500 0.945 -2.566   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 33.004 23.742 X 0.759 
4LI -2.471 1.556 X 0.689 
SH850 9.500e-3 7.199e-3 X 0.000 
SH700 6.008e-3 3.324e-3 X* Not Listed 
SH500 1.819e-3 9.190e-3 X Not Listed 
GHCB 2296.945 5140.602 X 1.000 
V700 4.172 0.567 X 0.887 
V500 3.664 -0.514 X 1.063 
VWSS700 1.781 -1.364 X 1.121 
VWSS500 1.273 -2.445   
 
Table B65. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2011.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T85- 290.003 286.285 X 0.922 
PW 26.472 19.850 X 0.835 
4LI -0.760 2.979 X 0.863 
CAPE 742.324 288.960 X 1.000 
SRH 157.015 88.301 X 1.003 
SH850 8.124e-3 5.938e-3 X 4.305e133 
SH700 4.461e-3 2.779e-3 X* 1.355e282 
SH500 1.382e-3 8.110e-4 X Not Listed 
U10 -0.106 1.127 X 0.832 
V10 2.451 0.242 X 1.224 
V850 4.291 -0.864 X 0.979 
V700 1.619 -2.950 X 0.934 
V500 0.800 -3.916 X 1.086 
VWSS700 -0.832 -3.192   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.085 286.281 X 0.968 
PW 26.654 19.491 X 0.910 
4LI -1.014 3.156 X 0.793 
CAPE 770.414 257.296 X 1.000 
SRH 153.496 88.887 X 1.003 
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Table B65 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 8.140e-3 5.833e-3 X 2.205e8 
SH700 4.495e-3 2.706e-3 X 6.324e206 
SH500 1.401e-3 7.894e-4 X 1.225e210 
GHCB 3770.618 5893.897 X 1.000 
U10 -0.116 1.069 X 0.893 
V10 2.315 0.250 X 1.072 
V850 4.220 -0.681 X 0.957 
V700 1.842 -2.812 X 0.986 
V500 0.947 -3.820 X 1.074 
VWSS700 -0.474 -3.062   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.168 286.335 X 0.942 
PW 27.021 19.212 X 0.891 
4LI -1.282 3.365 X 0.707 
CAPE 796.266 231.463 X 0.999 
SRH 150.451 92.586 X 1.002 
SH850 8.188e-3 5.746e-3 X 3.372e8 
SH700 4.559e-3 2.650e-3 X 3.712e196 
SH500 1.446e-3 7.793e-3 X Not Listed 
GHCB 3672.213 6292.145 X 1.000 
V10 2.149 0.300 X 0.976 
WD10 172.194 209.811 X 0.999 
V850 4.185 -0.550 X 0.991 
V700 2.020 -2.723 X 0.983 
V500 1.110 -3.726 X 1.046 
VWSS700 -0.129 -3.023   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.285 286.417 X 0.908 
PW 27.387 18.976 X 0.904 
4LI -1.512 3.502 X* 0.636 
CAPE 812.335 214.161 X 0.999 
SH850 8.238e-3 5.697e-3 X 0.000 
SH700 4.622e-3 2.581e-3 X 3.207e207 
SH500 1.492e-3 7.806e-3 X Not Listed 
GHCB 3368.917 6447.598 X 1.000 
V10 2.042 0.340 X 0.931 
WD10 173.319 211.745 X 0.998 
V850 4.098 -0.325 X 0.996 
V700 2.098 -2.634 X 0.996 
V500 1.346 -3.646 X 1.088 
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Table B65 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS700 5.674e-2 -2.974   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.435 286.534 X 0.930 
PW 27.709 18.869 X 0.833 
4LI -1.671 3.565 X* 0.604 
CAPE 817.955 214.389 X 0.999 
SRH 151.265 96.761 X 1.002 
SH850 8.282e-3 5.680e-3 X 3.997e24 
SH700 4.715e-3 2.548e-3 X 1.054e286 
SH500 1.522e-3 7.889e-4 X Not Listed 
GHCB 3344.344 6464.589 X 1.000 
V10 2.004 0.447 X 0.854 
V850 4.094 -0.159 X 0.972 
V700 2.158 -2.628 X 1.001 
V500 1.425 -3.527 X 1.096 
VWSS700 0.154 -3.075   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.552 286.609 X 0.919 
PW 28.099 18.792 X 0.799 
4LI -1.804 3.585 X* 0.592 
CAPE 833.336 214.801 X 0.999 
SRH 158.853 97.112 X 1.004 
SH850 8.341e-3 5.666e-3 X 1.704e70 
SH700 4.849e-3 2.529e-3 X* Not Listed 
SH500 1.544e-3 8.007e-4 X Not Listed 
GHCB 3138.175 6277.374 X 1.000 
V850 4.208 3.927e-2 X 0.964 
V700 2.274 -2.598 X 0.816 
V500 1.472 -3.518 X 1.104 
VWSS700 0.304 -3.139 X 1.220 
VWSS500 -0.498 -4.059   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.656 286.698 X 0.914 
PW 28.566 18.823 X 0.760 
4LI -1.936 3.616 X* 0.610 
CAPE 847.082 211.937 X 1.000 
SRH 167.130 98.219 X 1.005 
SH850 8.420e-3 5.659e-3 X 8.090e90 
SH700 5.015e-3 2.540e-3 X* Not Listed 
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Table B65 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.559e-3 8.189e-4 X Not Listed 
GHCB 2841.121 6038.345 X 1.000 
V850 4.319 0.248 X 0.944 
V700 2.415 -2.595 X 0.824 
V500 1.505 -3.511 X 1.108 
VWSS700 0.520 -3.248 X 1.215 
VWSS500 -0.390 -4.165   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.693 286.797 X 0.835 
PW 29.292 18.920 X 0.675 
4LI -2.076 3.581 X* 0.492 
CAPE 850.944 212.272 X 0.999 
SRH 175.051 102.890 X 1.001 
SH850 8.526e-3 5.638e-3 X 2.513e193 
SH700 5.196e-3 2.591e-3 X* Not Listed 
SH500 1.622e-3 8.500e-4 X Not Listed 
GHCB 2708.740 6383.162 X 1.000 
V850 4.443 0.428 X 1.121 
V700 2.494 -2.493 X 0.639 
V500 1.649 -3.585 X 1.149 
VWSS700 0.774 -3.278 X 1.371 
VWSS500 -7.135e-2 -4.370   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.720 286.904 X 0.764 
PW 29.833 19.102 X 0.590 
4LI -2.201 3.510 X* 0.432 
CAPE 851.875 208.856 X 0.999 
SRH 181.438 105.327 X 0.998 
SH850 8.631e-3 5.653e-3 X Not Listed 
SH700 5.314e-3 2.660e-3 X* Not Listed 
SH500 1.676e-3 8.789e-4 X Not Listed 
GHCB 2660.065 6452.600 X 0.999 
V850 4.545 0.600 X 1.300 
V700 2.569 -2.417 X 0.526 
V500 1.668 -3.577 X 1.121 
VWSS700 1.024 -3.316 X 1.571 
VWSS500 0.123 -4.476   
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Table B65 continued. 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 290.716 286.961 X 0.786 
PW 30.247 19.348 X 0.637 
4LI -2.338 3.353 X* 0.443 
CAPE 863.291 224.946 X 0.998 
SRH 188.508 107.211 X 0.999 
SH850 8.732e-3 5.690e-3 X 1.110e267 
SH700 5.359e-3 2.750e-3 X* Not Listed 
SH500 1.734e-3 8.934e-4 X Not Listed 
GHCB 2643.602 6810.994 X* 0.999 
V850 4.590 0.706 X 1.260 
V700 2.686 -2.365 X 0.531 
V500 1.714 -3.510 X 1.066 
VWSS700 1.304 -3.358 X 1.659 
VWSS500 0.332 -4.503   
 
Table B66. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2012.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
4LI -1.038e-2 3.032 X 0.923 
CAPE 429.650 172.592 X 1.000 
SRH 135.192 79.182 X 1.002 
SH700 4.188e-3 3.143e-3 X 0.000 
SH500 1.477e-3 8.070e-4 X* Not Listed 
V850 3.405 -6.532e-2 X 0.974 
V700 1.136 -3.210 X 1.054 
V500 -1.726 -5.730 X 0.976 
UWSS700 7.994 4.910 X 1.146 
VWSS700 -1.264 -4.339 X 1.121 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 24.924 20.596 X 0.864 
4LI -0.254 3.039 X 0.873 
CAPE 447.352 180.181 X 1.000 
SRH 138.407 78.977 X 1.004 
SH700 4.257e-3 3.105e-3 X 2.658e200 
SH500 1.504e-3 8.203e-4 X* Not Listed 
V850 3.368 5.269e-2 X 0.982 
V700 1.411 -3.015 X 1.051 
V500 -1.448 -5.714 X 0.974 
UWSS700 8.046 5.088 X 1.058 
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Table B66 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS700 -0.995 -4.158 X 1.114 
UWSS500 12.400 8.604 X 1.030 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.173 20.505 X 0.862 
4LI -0.475 3.054 X 0.858 
CAPE 459.292 188.843 X 1.000 
SRH 143.045 79.462 X 1.006 
SH700 4.332e-3 3.074e-3 X 2.828e240 
SH500 1.522e-3 8.302e-4 X* Not Listed 
V850 3.412 0.207 X 0.986 
V700 1.666 -2.773 X 1.030 
V500 -1.257 -5.642 X 0.985 
UWSS700 8.164 5.301 X 1.030 
VWSS700 -0.684 -3.929 X 1.120 
UWSS500 12.483 8.507 X 1.038 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.577 20.506 X 0.859 
4LI -0.711 3.041 X 0.901 
CAPE 484.763 194.436 X 1.000 
SRH 147.953 80.972 X 1.007 
SH700 4.484e-3 3.054e-3 X 8.848e283 
SH500 1.548e-3 8.540e-4 X Not Listed 
GHCB 4217.074 6133.688 X 1.000 
U10 -0.464 0.734 X 0.989 
V850 3.648 0.483 X 0.977 
V700 1.907 -2.515 X 1.081 
V500 -1.136 -5.576 X 0.985 
UWSS700 8.318 5.485 X 1.014 
VWSS700 -0.397 -3.695 X 1.038 
UWSS500 12.661 8.460 X 1.035 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.169 20.637 X 0.802 
4LI -0.904 3.022 X 0.895 
CAPE 503.057 205.694 X 1.000 
SRH 156.734 82.292 X 1.009 
SH700 4.663e-3 3.091e-3 X* Not Listed 
SH500 1.597e-3 8.700e-4 X* Not Listed 
GHCB 3740.631 6094.676 X 1.000 
U10 -0.535 0.702 X 1.018 
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Table B66 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 3.863 0.721 X 0.940 
V700 2.025 -2.468 X 1.075 
V500 -1.098 -5.571 X 0.972 
UWSS700 8.482 5.636 X 1.014 
VWSS700 -0.168 -3.789 X 1.108 
VWSS500 12.773 8.493 X 1.014 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 26.837 20.789 X 0.882 
4LI -1.072 3.006 X 0.821 
CAPE 517.695 219.116 X 1.001 
SRH 165.386 84.349 X 1.011 
SH850 7.688e-3 6.410e-3 X 0.000 
SH700 4.873e-3 3.123e-3 X Not Listed 
SH500 1.648e-3 8.971e-4 X Not Listed 
GHCB 3536.380 6379.606 X 1.000 
U10 -0.612 0.638 X 1.029 
V850 4.065 0.951 X 0.956 
V700 2.148 -2.505 X 1.072 
V500 -1.040 -5.646 X 0.916 
UWSS700 8.546 5.806 X 1.008 
VWSS700 3.708e-2 -3.941 X 1.296 
UWSS500 12.859 8.623 X 0.995 
VWSS500 -3.151 -7.081   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.443 20.925 X 0.849 
4LI -1.149 3.008 X 0.717 
CAPE 510.072 222.934 X 1.000 
SRH 174.019 86.677 X 1.015 
SH850 7.748e-3 6.430e-3 X 0.000 
SH700 5.087e-3 3.160e-3 X* Not Listed 
SH500 1.703e-3 9.224e-4 X* Not Listed 
GHCB 3355.754 6629.906 X* 0.999 
U10 -0.667 0.575 X 1.040 
V850 3.987 1.018 X 0.900 
V700 2.279 -2.542 X 1.145 
V500 -1.071 -5.689 X 0.846 
UWSS700 8.485 5.781 X 1.085 
VWSS700 0.339 -4.026 X 1.448 
UWSS500 12.832 8.679 X 0.915 
VWSS500 -3.012 -7.174   
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Table B66 continued. 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.182 21.034 X 0.882 
4LI -1.352 2.980 X 0.629 
CAPE 530.225 219.745 X 1.000 
SRH 179.418 88.192 X 1.015 
SH850 7.917e-3 6.409e-3 X 0.000 
SH700 5.314e-3 3.181e-3 X* Not Listed 
SH500 1.730e-3 9.455e-4 X Not Listed 
GHCB 3062.936 6780.145 X* 0.999 
U10 -0.681 0.545 X 1.030 
V700 2.319 -2.393 X 0.960 
V500 -1.014 -5.512 X 0.791 
UWSS700 8.310 5.764 X 1.061 
VWSS700 0.542 -3.914 X 1.809 
UWSS500 12.734 8.717 X 0.904 
VWSS500 -2.791 -7.034   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.806 21.162 X 0.937 
4LI -1.517 2.944 X 0.368 
CAPE 533.208 219.507 X 0.998 
SRH 185.764 89.748 X 1.017 
SH850 8.021e-3 6.374e-3 X 0.000 
SH700 5.489e-3 3.201e-3 X Not Listed 
SH500 1.762e-3 9.666e-4 X Not Listed 
GHCB 2793.018 6709.302 X* 0.998 
U10 -0.733 0.551 X 0.972 
V700 2.327 -2.218 X 0.883 
V500 -0.947 -5.296 X 0.741 
UWSS700 8.155 5.723 X 1.095 
VWSS700 0.735 -3.808 X 2.234 
UWSS500 12.649 8.726 X 0.889 
VWSS500 -2.540 -6.886   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.307 21.327 X 0.886 
4LI -1.743 2.878 X* 0.285 
CAPE 554.628 238.828 X 0.997 
SRH 188.628 90.537 X 1.013 
SH850 8.156e-3 6.337e-3 X 0.000 
SH700 5.591e-3 3.212e-3 X Not Listed 
SH500 1.780e-3 9.906e-4 X Not Listed 
GHCB 2743.896 6576.976 X 0.998 
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Table B66 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U10 -0.867 0.524 X 1.121 
V700 2.411 -2.036 X 0.794 
V500 -0.793 -5.163 X 0.872 
UWSS700 8.214 5.795 X 0.932 
VWSS700 0.993 -3.681 X 1.923 
UWSS500 12.733 8.779 X 0.992 
VWSS500 -2.211 -6.809   
 
Table B67. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2013.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.191 285.647 X 0.902 
PW 25.527 20.299 X 0.885 
4LI -0.237 3.922 X* 0.702 
SRH 162.491 99.749 X 1.003 
SH850 7.309e-3 6.098e-3 X 0.000 
SH700 4.350e-3 2.898e-3 X 3.095e228 
SH500 1.495e-3 9.373e-4 X Not Listed 
V10 2.863 0.645 X 0.946 
V850 4.691 0.457 X 1.034 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.159 285.631 X* 0.845 
PW 25.786 20.295 X 0.903 
4LI -0.465 3.891 X* 0.630 
SRH 158.031 97.324 X 1.003 
SH850 7.690e-3 6.150e-3 X 0.000 
SH700 4.406e-3 2.904e-3 X 1.004e217 
SH500 1.501e-3 9.270e-4 X Not Listed 
V10 2.937 0.687 X 0.881 
V850 4.731 0.355 X 1.133 
V700 1.280 -1.510 X 0.927 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.103 285.616 X* 0.806 
PW 26.045 20.306 X 0.913 
4LI -0.664 3.879 X* 0.573 
SRH 155.852 95.597 X 1.005 
SH850 7.770e-3 6.170e-3 X 0.000 
SH700 4.468e-3 2.903e-3 X 9.860e219 
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Table B67 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.515e-3 9.247e-4 X Not Listed 
V10 2.970 0.696 X 0.856 
V850 4.858 0.332 X 1.170 
V700 1.457 -1.532 X 0.908 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.117 285.689 X* 0.798 
PW 26.385 20.267 X 0.923 
4LI -0.875 3.814 X* 0.557 
SRH 153.783 94.169 X 1.006 
SH850 7.888e-3 6.175e-3 X 0.000 
SH700 4.532e-3 2.881e-3 X 4.329e235 
SH500 1.545e-3 9.159e-4 X* Not Listed 
V10 3.005 0.743 X 0.920 
V850 4.921 0.342 X 1.115 
V700 1.618 -1.541 X 0.916 
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.168 285.820 X* 0.791 
PW 26.847 20.193 X 0.902 
4LI -1.117 3.737 X* 0.393 
CAPE 532.993 256.145 X 0.999 
SRH 153.186 95.976 X 1.005 
SH850 8.030e-3 6.087e-3 X 0.000 
SH700 4.649e-3 2.848e-3 X 2.429e264 
SH500 1.560e-3 9.196e-4 X* Not Listed 
GHCB 3945.089 5801.061 X 1.000 
V10 2.859 0.793 X 0.903 
V850 4.853 0.454 X 1.033 
V700 1.684 -1.641 X 0.971 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 289.245 285.964 X* 0.783 
PW 27.343 20.173 X 0.866 
4LI -1.347 3.673 X* 0.376 
CAPE 554.606 251.986 X 0.999 
SRH 154.316 98.758 X 1.005 
SH850 8.183e-3 6.002e-3 X 3.297e13 
SH700 4.790e-3 2.863e-3 X 1.598e308 
SH500 1.585e-3 9.190e-4 X* Not Listed 
GHCB 3678.782 6001.994 X 1.000 
V10 2.677 0.827 X 0.999 
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Table B67 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 4.819 0.571 X 0.963 
V700 1.765 -1.677 X 0.976 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 27.756 20.302 X 0.886 
4LI -1.548 3.569 X* 0.448 
CAPE 575.921 250.500 X 0.998 
SRH 157.226 101.134 X 1.005 
SH850 8.291e-3 6.009e-3 X 0.000 
SH700 4.903e-3 2.902e-3 X Not Listed 
SH500 1.622e-3 9.322e-4 X Not Listed 
GHCB 3488.024 5783.723 X 1.000 
V10 2.452 0.846 X 0.985 
V850 4.760 0.733 X 0.990 
V700 1.806 -1.704 X 0.837 
V500 0.165 -3.409 X 1.190 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.236 20.423 X 0.865 
4LI -1.652 3.548 X* 0.443 
CAPE 579.759 245.886 X 0.999 
SRH 165.966 102.945 X 1.006 
SH850 8.370e-3 5.997e-3 X 0.000 
SH700 5.033e-3 2.967e-3 X Not Listed 
SH500 1.683e-3 9.452e-4 X Not Listed 
GHCB 3053.596 5761.177 X* 1.000 
V850 4.716 1.016 X 0.965 
V700 1.977 -1.635 X 0.826 
V500 0.155 -3.392 X 1.190 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.790 20.535 X 0.849 
4LI -1.709 3.518 X* 0.444 
CAPE 584.545 257.533 X 0.999 
SRH 171.725 102.947 X 1.004 
SH850 8.461e-3 6.030e-3 X 0.000 
SH700 5.172e-3 3.001e-3 X Not Listed 
SH500 1.747e-3 9.529e-3 X Not Listed 
GHCB 2699.779 5568.976 X* 1.000 
V850 4.629 1.284 X 1.022 
V700 2.138 -1.612 X 0.799 
VWSS700 0.153 -2.536 X 1.258 
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Table B67 continued. 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
PW 29.220 20.608 X 0.805 
4LI -1.721 3.454 X* 0.445 
CAPE 593.446 275.780 X 0.999 
SRH 176.593 103.249 X 1.005 
SH850 8.528e-3 6.028e-3 X 0.000 
SH700 5.304e-3 3.023e-3 X* Not Listed 
SH500 1.782e-3 9.580e-4 X Not Listed 
GHCB 24929.953 5497.419 X* 1.000 
V700 2.180 -1.546 X 0.757 
VWSS700 0.468 -2.535 X 1.396 
 
Tables for Chapter 8: Results: Decades 
Table B68. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1979-1987.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.631 285.806 X* 0.889 
PW 26.031 21.204 X* 0.903 
4LI -5.923e-2 2.984 X* 0.837 
CAPE 546.392 334.996 X 1.000 
SRH 132.911 83.476 X* 1.005 
SH850 7.563e-3 6.303e-3 X 2.251e39 
SH700 4.397e-3 3.003e-3 X* 1.598e213 
SH500 1.336e-3 8.747e-4 X* 6.151e270 
GHCB 3549.229 4634.122 X 1.000 
U10 -0.358 0.418 X 0.952 
V10 1.892 0.495 X* 1.184 
WD10 174.664 192.537 X 1.000 
V850 2.587 -0.460 X 0.959 
WD850 220.656 234.753 X 1.000 
U700 7.750 6.829 X 0.995 
V700 -0.156 -3.251 X 1.000 
V500 -1.476 -4.517 X 1.036 
UWSS700 8.108 6.411   
VWSS700 -2.048 -3.747   
UWSS500 12.768 11.106 X 1.009 
VWSS500 -3.369 -5.012   
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Table B68 continued. 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.676 285.805 X* 0.863 
PW 26.374 21.160 X* 0.918 
4LI -0.301 2.99 X* 0.794 
CAPE 571.908 347.744 X 1.000 
SRH 136.339 82.753 X* 1.006 
SH850 7.670e-3 6.278e-3 X 5.542e19 
SH700 4.471e-3 2.980e-3 X* 7.424e224 
SH500 1.360e-3 8.763e-4 X* 7.981e261 
GHCB 3312.346 4633.385 X 1.000 
U10 -0.407 0.415 X 0.967 
V10 1.895 0.523 X* 1.355 
WD10 173.098 194.238 X 0.999 
V850 2.660 -0.407 X 0.953 
WD850 220.897 233.587 X 1.001 
U700 7.855 6.794 X 0.993 
V700 -3.378e-2 -3.245 X 1.001 
V500 -1.398 -4.488 X 0.907 
UWSS700 8.262 6.379   
VWSS700 -1.929 -3.767   
UWSS500 12.866 11.135 X 1.005 
VWSS500 -3.237 -5.011 X* 1.156 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.723 285.810 X* 0.851 
PW 26.696 21.139 X 0.925 
4LI -0.540 2.986 X* 0.778 
CAPE 594.789 363.963 X 1.000 
SRH 139.467 82.339 X* 1.008 
SH850 7.772e-3 6.264e-3 X 7.354e11 
SH700 4.541e-3 2.960e-3 X* 3.240e232 
SH500 1.379e-3 8.797e-4 X* 4.323e243 
GHCB 3093.970 4618.811 X 1.000 
U10 -0.448 0.400 X 1.039 
V10 1.911 0.545 X* 1.200 
WS10 4.050 3.716 X 0.922 
WD10 171.469 194.285 X 0.999 
V850 2.778 -0.185 X 0.953 
WS850 7.513 6.815 X 0.968 
U700 7.914 6.774 X 0.989 
V700 7.986e-2 -3.202 X 0.992 
V500 -1.327 -4.452 X 1.051 
UWSS700 8.362 6.374   
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Table B68 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS700 -1.831 -3.747   
UWSS500 12.958 11.189 X 1.003 
VWSS500 -3.238 -4.997   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.779 285.832 X* 0.843 
PW 27.039 21.175 X 0.924 
4LI -0.791 2.952 X* 0.743 
CAPE 622.588 384.243 X 1.000 
SRH 141.841 82.377 X* 1.009 
SH850 7.879e-3 6.281e-3 X 8.423e9 
SH700 4.614e-3 2.960e-3 X* 7.444e256 
SH500 1.394e-3 8.791e-4 X* 6.126e249 
GHCB 2978.231 4739.808 X 1.000 
U10 -0.482 0.354 X 1.054 
V10 1.947 0.567 X* 1.181 
WS10 4.080 3.683 X 0.944 
WD10 170.836 192.775 X 1.000 
V850 2.902 0.192 X 0.969 
WS850 7.523 6.706 X 0.972 
U700 7.931 6.746 X 0.962 
V700 0.184 -3.145 X 0.969 
V500 -1.280 -4.407 X 1.054 
UWSS700 8.413 6.392   
VWSS700 -1.763 -3.713   
UWSS500 13.017 11.228 X 1.013 
VWSS500 -3.225 -4.974   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.810 285.868 X* 0.919 
PW 27.423 21.247 X* 0.890 
4LI -0.582 2.902 X 0.966 
CAPE 652.855 402.747 X 1.000 
SRH 143.286 82.687 X* 1.009 
SH850 7.985e-3 6.314e-3 X 1.303e74 
SH700 4.695e-3 2.964e-3 X* 1.218e308 
SH500 1.411e-3 8.855e-4 X* 4.497e263 
GHCB 2881.547 4698.706 X* 1.000 
U10 -0.503 0.307 X 1.084 
V10 1.951 0.605 X* 1.200 
WS10 4.084 3.672 X 0.859 
WD10 170.629 189.304 X 1.001 
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Table B68 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U850 3.222 2.245 X 0.962 
V850 2.962 0.752 X 0.974 
WS850 7.536 6.609 X 1.020 
U700 7.939 6.750 X 0.970 
V700 0.236 -3.072 X 0.992 
V500 -1.208 -4.328 X 1.051 
UWSS700 8.442 6.443   
VWSS700 -1.715 -3.677   
UWSS500 13.034 11.314 X 1.003 
VWSS500 -3.159 -4.933   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.837 285.909 X* 0.923 
PW 27.790 21.339 X* 0.889 
4LI -0.350 2.848 X 0.996 
CAPE 683.152 418.652 X 1.000 
SRH 145.045 83.863 X* 1.009 
SH850 8.090e-3 6.369e-3 X 1.303e74 
SH700 4.772e-3 2.970e-3 X* Not Listed 
SH500 1.428e-3 8.949e-4 X* 1.101e253 
GHCB 2696.617 4714.425 X* 1.000 
U10 -0.523 0.249 X 1.088 
V10 1.931 0.658 X* 1.185 
WS10 4.091 3.658 X 0.856 
WD10 170.287 186.759 X 1.002 
U850 3.245 1.979 X 0.978 
V850 2.929 1.024 X 0.975 
WS850 7.575 6.545 X 1.025 
U700 7.955 6.750 X 0.951 
V700 0.305 -3.002 X 0.993 
V500 -1.142 -4.255 X 1.047 
UWSS700 8.478 6.501   
VWSS700 -1.625 -3.660   
UWSS500 13.025 11.385 X 1.010 
VWSS500 -3.073 -4.912   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.858 285.965 X* 0.930 
PW 28.179 21.455 X* 0.889 
CAPE 704.757 427.960 X 1.000 
SRH 146.223 85.290 X* 1.009 
SH850 8.185e-3 6.421e-3 X 6.861e64 
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Table B68 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.844e-3 2.987e-3 X* Not Listed 
SH500 1.468e-3 9.081e-4 X* 2.069e255 
GHCB 2570.580 4691.783 X* 1.000 
U10 -0.535 0.192 X 1.089 
V10 1.889 0.731 X 1.140 
WS10 4.074 3.671 X 0.854 
WD10 169.505 184.268 X 1.002 
U850 3.224 1.994 X 0.981 
V850 2.875 1.037 X 0.980 
WS850 7.600 6.513 X 1.042 
U700 7.961 6.753 X 0.951 
V700 0.341 -2.923 X 0.999 
V500 -1.101 -4.143 X 1.034 
UWSS700 8.497 6.561   
VWSS700 -1.548 -3.654   
UWSS500 13.054 11.444 X 1.006 
VWSS500 -2.989 -4.874   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.846 286.029 X* 0.930 
PW 28.695 21.582 X* 0.880 
4LI -0.714 2.701 X 0.994 
CAPE 727.322 439.573 X 1.000 
SRH 146.071 86.363 X* 1.009 
SH850 8.291e-3 6.463e-3 X 8.196e64 
SH700 4.942e-3 3.015e-3 X* Not Listed 
SH500 1.515e-3 9.192e-4 X* 1.071e297 
GHCB 2327.026 4697.849 X* 1.000 
U10 -0.524 0.154 X 1.129 
V10 1.819 0.808 X 1.080 
WS10 4.084 3.683 X 0.881 
U850 3.238 2.416 X 1.011 
V850 2.754 0.648 X 0.977 
WS850 7.603 6.482 X 1.036 
U700 7.935 6.734 X 0.943 
V700 0.295 -2.839 X 1.024 
V500 -1.137 -4.061 X 1.015 
UWSS700 8.458 6.579   
VWSS700 -1.524 -3.646   
UWSS500 13.065 11.481 X 1.007 
VWSS500 -2.956 -4.869   
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Table B68 continued. 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.818 286.096 X* 0.909 
PW 29.259 21.707 X* 0.874 
4LI -1.295 2.631 X 0.931 
CAPE 749.357 447.872 X 1.000 
SRH 146.563 87.356 X* 1.007 
SH850 8.397e-3 6.488e-3 X 1.860e64 
SH700 5.064e-3 3.048e-3 X* Not Listed 
SH500 1.577e-3 9.304e-4 X* Not Listed 
GHCB 2111.079 4664.997 X* 1.000 
U10 -0.510 0.134 X 1.100 
V10 1.728 0.879 X 1.083 
WS10 4.094 3.680 X 0.905 
V850 2.698 0.404 X 0.947 
WS850 7.658 6.470 X 1.049 
WD850 214.413 227.056 X 0.999 
U700 7.921 6.709 X 0.973 
V700 0.249 -2.766 X 1.055 
V500 -1.148 -3.981 X 0.988 
UWSS700 8.431 6.576   
VWSS700 -1.479 -3.645   
UWSS500 13.063 11.500 X 0.998 
VWSS500 -2.876 -4.860   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.781 286.159 X* 0.802 
PW 29.654 21.829 X* 0.893 
4LI -1.781 2.570 X* 0.630 
CAPE 753.502 448.734 X* 0.999 
SRH 147.230 88.544 X 1.004 
SH850 8.476e-3 6.493e-3 X 9.834e22 
SH700 5.144e-3 3.090e-3 X* Not Listed 
SH500 1.627-3 9.407e-4 X* Not Listed 
GHCB 1984.208 4616.289 X* 1.000 
U10 -0.477 0.121 X 1.044 
V10 1.618 0.927 X 1.072 
WS10 4.106 3.679 X 0.941 
V850 2.608 0.299 X 0.932 
WS850 7.735 6.458 X 1.073 
WD850 215.378 229.254 X 0.999 
U700 7.946 6.678 X 0.959 
V700 0.201 -2.692 X 1.070 
V500 -1.211 -3.915 X 0.958 
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Table B68 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 8.424 6.557   
VWSS700 -1.417 -3.618   
UWSS500 13.027 11.500 X 1.012 
VWSS500 -2.829 -4.842   
 
Table B69. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1988-1993.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.554 285.078 X 0.921 
T700 277.610 276.359 X 0.914 
PW 27.403 20.906 X 0.952 
4LI -0.336 3.369 X* 0.752 
CAPE 580.783 302.926 X* 0.999 
SRH 131.452 83.796 X* 1.005 
SH850 7.908e-3 6.282e-3 X 8.496e32 
SH700 4.630e-3 3.020e-3 X* 5.685e234 
SH500 1.438e-3 9.102e-4 X 1.566e50 
GHCB 3018.486 4213.387 X 1.000 
U10 -0.583 0.583 X 0.957 
V10 1.789 0.508 X* 1.210 
WD10 164.427 196.781 X 0.998 
V850 2.871 -6.635e-2 X 0.978 
WD850 212.545 237.622 X 0.998 
V700 0.274 -2.828 X 0.917 
WD700 250.952 266.699 X 0.996 
V500 -0.616 -4.249 X* 1.077 
UWSS700 7.982 6.164 X 0.975 
VWSS700 -1.516 -3.335   
UWSS500 12.827 10.715 X 1.061 
VWSS500 -2.406 -4.757   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.619 285.134 X 0.944 
T700 277.621 276.419 X 0.876 
PW 27.675 20.881 X 0.954 
4LI -0.540 3.355 X* 0.714 
CAPE 604.593 308.959 X* 0.999 
SRH 132.350 83.486 X* 1.006 
SH850 7.996e-3 6.263e-3 X 7.540e25 
SH700 4.682e-3 3.021e-3 X* 2.167e246 
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Table B69 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.440e-3 9.075e-4 X 4.790e22 
GHCB 2886.856 4311.007 X 1.000 
U10 -0.616 0.539 X 0.974 
V10 1.780 0.558 X 1.268 
WD10 164.116 196.442 X 0.997 
V850 2.951 -1.036e-2 X 0.992 
WD850 211.719 236.077 X 0.999 
V700 0.513 -2.743 X 0.920 
WD700 250.746 266.671 X 0.995 
V500 -0.414 -4.190 X 0.972 
UWSS700 8.052 6.221 X 0.955 
VWSS700 -1.267 -3.301   
UWSS500 12.979 10.781 X* 1.074 
VWSS500 -2.250 -4.748 X 1.111 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.678 285.196 X* 0.843 
PW 27.941 20.862 X 0.933 
4LI -0.744 3.333 X* 0.651 
CAPE 633.732 316.066 X* 0.999 
SRH 133.128 83.511 X* 1.007 
SH850 8.095e-3 6.253e-3 X 8.458e8 
SH700 4.730e-3 3.019e-3 X* 1.329e271 
SH500 1.441e-3 9.035e-4 X 4.444e13 
GHCB 2785.887 4355.686 X 1.000 
U10 -0.688 0.495 X 0.968 
V10 1.762 0.624 X 1.138 
WD10 162.234 195.427 X 0.997 
V850 3.025 3.950e-3 X 0.974 
WD850 209.967 234.267 X 1.001 
V700 0.696 -2.686 X 0.948 
WD700 251.087 266.641 X 0.995 
V500 -0.253 -4.139 X 1.055 
UWSS700 8.117 6.286 X 0.928 
VWSS700 -1.066 -3.309   
UWSS500 13.121 10.847 X* 1.076 
VWSS500 -2.015 -4.762   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.759 285.274 X* 0.847 
PW 28.180 20.906 X 0.941 
4LI -0.968 3.259 X* 0.651 
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Table B69 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
CAPE 664.006 330.030 X* 0.999 
SRH 135.191 82.695 X* 1.008 
SH850 8.191e-3 6.262e-3 X 2.255e8 
SH700 4.768e-3 3.025e-3 X* 9.640e250 
SH500 1.450e-3 9.000e-4 X 4.932e45 
GHCB 2754.628 4356.908 X 1.000 
U10 -0.761 0.472 X 0.977 
V10 1.743 0.692 X 1.101 
WD10 160.417 193.077 X 0.998 
V850 3.108 8.768e-2 X 0.943 
WD850 206.390 234.324 X 0.999 
V700 0.840 -2.662 X 0.990 
WD700 251.700 265.839 X 0.998 
V500 -0.163 -4.071 X 1.048 
UWSS700 8.166 6.271 X 0.933 
VWSS700 -0.903 -3.354   
UWSS500 13.216 10.880 X 1.067 
VWSS500 -1.907 -4.763   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.795 285.348 X* 0.824 
PW 28.458 20.964 X* 0.936 
4LI -1.204 3.169 X* 0.628 
CAPE 692.682 345.861 X* 0.999 
SRH 137.541 82.591 X* 1.010 
SH850 8.285e-3 6.275e-3 X 580.320 
SH700 4.818e-3 3.025e-3 X* 3.648e295 
SH500 1.465e-3 8.998e-4 X 4.891e58 
GHCB 2613.644 4236.927 X 1.000 
U10 -0.835 0.424 X 0.961 
V10 1.695 0.743 X 1.083 
WD10 160.271 191.155 X 0.999 
V850 3.117 0.130 X 0.936 
WD850 204.840 235.280 X 0.998 
V700 0.960 -2.618 X 1.002 
WD700 251.916 265.923 X 0.998 
V500 -9.689e-2 -4.030 X 1.048 
UWSS700 8.226 6.296 X 0.905 
VWSS700 -0.735 -3.361   
UWSS500 13.252 10.901 X* 1.078 
VWSS500 -1.792 -4.773   
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Table B69 continued. 
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.832 285.439 X* 0.820 
PW 28.747 21.032 X* 0.914 
4LI -1.435 3.063 X* 0.617 
CAPE 718.679 362.693 X* 0.999 
SRH 139.974 82.025 X* 1.012 
SH850 8.380e-3 6.293e-3 X 1.072e9 
SH700 4.873e-3 3.026e-3 X* Not Listed 
SH500 1.481e-3 8.998e-4 X 2.825e67 
GHCB 2436.616 4300.049 X 1.000 
U10 -0.904 0.372 X 0.991 
V10 1.657 0.791 X 1.042 
WD10 160.310 189.910 X 1.000 
V850 3.186 0.195 X 0.946 
WS850 7.425 6.619 X 0.928 
WD850 203.392 235.299 X 0.998 
V700 1.097 -2.569 X 1.028 
WD700 251.890 265.305 X 0.998 
V500 -4.318e-2 -3.975 X 1.040 
UWSS700 8.309 6.297 X 0.915 
VWSS700 -0.560 -3.359   
UWSS500 13.299 10.919 X 1.072 
VWSS500 -1.700 -4.766   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.862 285.524 X* 0.809 
PW 29.069 21.174 X* 0.898 
4LI -1.620 2.959 X* 0.605 
CAPE 734.912 376.567 X 0.999 
SRH 141.975 82.966 X* 1.011 
SH850 8.452e-3 6.342e-3 X 1.322e4 
SH700 4.944e-3 3.042e-3 X* Not Listed 
SH500 1.508e-3 9.178e-4 X 1.762e122 
GHCB 2278.682 4197.735 X 1.000 
U10 -0.959 0.283 X 1.019 
V10 1.612 0.825 X 0.997 
WD10 159.153 188.050 X 0.999 
V850 3.238 0.283 X 0.958 
WS850 7.493 6.572 X 0.933 
WD850 203.646 233.300 X 0.999 
V700 1.208 -2.487 X 1.048 
WD700 251.073 265.681 X 0.997 
V500 4.032e-3 -3.906 X 1.027 
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Table B69 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 8.337 6.397 X 0.927 
VWSS700 -0.404 -3.312   
UWSS500 13.277 11.017 X 1.063 
VWSS500 -1.608 -4.731   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.869 285.632 X* 0.777 
PW 29.560 21.318 X* 0.845 
4LI -1.772 2.849 X* 0.570 
CAPE 758.166 389.133 X 0.999 
SRH 142.829 84.169 X* 1.009 
SH850 8.577e-3 6.400e-3 X 1.882e44 
SH700 5.043e-3 3.061e-3 X* Not Listed 
SH500 1.546e-3 9.326e-4 X 6.441e212 
GHCB 2113.665 4168.334 X* 1.000 
U10 -1.015 0.215 X 1.000 
V10 1.575 0.875 X 0.989 
WS10 4.078 3.701 X 0.817 
WD10 157.222 183.320 X 0.997 
V850 3.253 0.373 X 0.960 
WS850 7.570 6.555 X 1.038 
WD850 203.108 228.314 X 1.002 
V700 1.231 -2.417 X 1.107 
WD700 250.765 264.640 X 0.997 
V500 -6.251e-2 -3.877 X 0.987 
UWSS700 8.351 6.494 X 0.889 
VWSS700 -0.344 -3.293   
UWSS500 13.286 11.105 X* 1.088 
VWSS500 -1.637 -4.752   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.869 285.727 X* 0.754 
PW 30.076 21.476 X* 0.856 
4LI -1.897 2.753 X* 0.528 
CAPE 777.096 401.544 X* 0.999 
SRH 144.049 85.237 X* 1.007 
SH850 8.686e-3 6.461e-3 X 1.056e56 
SH700 5.154e-3 3.085e-3 X* Not Listed 
SH500 1.595e-3 9.528e-4 X 4.401e190 
GHCB 2052.885 4149.125 X* 1.000 
U10 -1.055 0.150 X 0.894 
WS10 4.157 3.715 X 0.947 
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Table B69 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD10 156.996 177.332 X 1.000 
V850 3.247 0.487 X 0.981 
WS850 7.642 6.540 X 1.026 
WD850 203.150 224.052 X 1.004 
V700 1.279 -2.307 X 1.016 
WD700 250.235 263.899 X 0.997 
V500 -9.569e-2 -3.824 X 0.964 
UWSS700 8.359 6.583 X 0.880 
VWSS700 -0.247 -3.235 X 1.112 
UWSS500 13.252 11.178 X* 1.089 
VWSS500 -1.621 -4.751   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.835 285.834 X* 0.745 
PW 30.558 21.660 X* 0.871 
4LI -1.956 2.672 X* 0.507 
CAPE 788.576 407.906 X* 0.999 
SRH 145.143 86.493 X* 1.007 
SH850 8.794e-3 6.513e-3 X 4.083e47 
SH700 5.248e-3 3.123e-3 X* Not Listed 
SH500 1.643e-3 9.718e-4 X 3.631e159 
GHCB 1957.010 4113.070 X* 1.000 
U10 -1.081 8.911e-2 X 0.876 
WS10 4.214 3.701 X 1.046 
V850 3.183 0.623 X 0.971 
WS850 7.748 6.543 X 1.022 
WD850 204.440 221.147 X* 1.006 
V700 1.275 -2.222 X 0.983 
V500 -0.176 -3.782 X 0.970 
UWSS700 8.442 6.645 X* 0.865 
VWSS700 -0.173 -3.223 X 1.159 
UWSS500 13.229 11.252 X 1.079 
VWSS500 -1.624 -4.784   
 
Table B70. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1994-2007.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.921 292.470 X 0.965 
T850 289.088 286.303 X 0.981 
T700 278.911 277.517 X 0.908 
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Table B70 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
T200 217.693 218.225 X 0.995 
SMC 471.978 507.475 X 1.000 
PW 26.469 21.239 X* 0.895 
4LI -0.591 3.035 X* 0.766 
CAPE 608.357 353.671 X* 1.000 
SRH 138.449 79.095 X* 1.006 
SH850 7.862e-3 6.300e-3 X 4.573e46 
SH700 4.529e-3 3.019e-3 X* 7.696e234 
SH500 1.358e-3 8.785e-4 X* 8.320e268 
GHCB 3717.656 5023.853 X 1.000 
U10 -0.456 0.396 X 0.903 
V10 2.325 0.543 X* 1.171 
WS10 4.139 3.691 X 0.904 
WD10 171.293 185.698 X 1.002 
V850 3.483 -0.384 X 1.004 
WS850 7.834 7.005 X* 0.923 
U700 7.617 6.129 X 1.055 
V700 0.302 -3.184 X 1.009 
U500 11.945 10.458 X 1.006 
V500 -1.605 -4.861 X 1.041 
UWSS700 8.073 5.733   
VWSS700 -2.023 -3.728   
UWSS500 12.401 10.062   
VWSS500 -3.930 -5.404   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.029 292.529 X 0.962 
T850 289.173 286.337 X 0.969 
T700 278.937 277.560 X 0.904 
SMC 471.983 507.342 X 1.001 
PW 26.715 21.208 X* 0.894 
4LI -0.792 3.045 X* 0.740 
CAPE 636.326 355.305 X* 1.000 
SRH 140.443 79.100 X* 1.007 
SH850 7.937e-3 6.288e-3 X 1.023e49 
SH700 4.566e-3 3.008e-3 X* 7.191e247 
SH500 1.376e-3 8.803e-4 X* 3.406e268 
GHCB 3599.535 5129.050 X 1.000 
U10 -0.502 0.369 X 0.877 
V10 2.316 0.598 X* 1.227 
WS10 4.150 3.670 X 0.853 
WD10 172.203 185.380 X 1.003 
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Table B70 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 3.558 -0.292 X 0.992 
WS850 7.855 6.956 X 0.940 
U700 7.653 6.107 X 1.059 
V700 0.449 -3.128 X 1.020 
U500 12.065 10.447 X 1.007 
V500 -1.459 -4.814 X 1.011 
UWSS700 8.154 5.738   
VWSS700 -1.867 -3.726   
UWSS500 12.567 10.078   
VWSS500 -3.790 -5.412 X 1.031 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.156 292.615 X 0.953 
T850 289.263 286.381 X 0.991 
T700 278.961 277.604 X* 0.877 
SMC 471.980 507.202 X 1.000 
PW 26.996 21.193 X* 0.902 
4LI -1.016 3.031 X* 0.733 
CAPE 666.981 359.295 X* 1.000 
SRH 142.684 79.579 X* 1.007 
SH850 8.029e-3 6.281e-3 X 1.575e55 
SH700 4.610e-3 3.002e-3 X* 9.169e244 
SH500 1.398e-3 8.851e-4 X* 2.339e261 
GHCB 3494.061 5177.410 X* 1.000 
U10 -0.548 0.337 X 0.882 
V10 2.296 0.655 X* 1.191 
WS10 4.162 3.655 X 0.865 
WD10 172.812 185.541 X 1.002 
V850 3.623 -0.186 X 0.978 
WS850 7.878 6.917 X 0.957 
U700 7.694 6.105 X 1.043 
V700 0.592 -3.044 X 1.030 
U500 12.190 10.413 X 1.018 
V500 -1.328 -4.762 X 1.035 
UWSS700 8.243 5.767   
VWSS700 -1.704 -3.699   
UWSS500 12.739 10.076   
VWSS500 -3.625 -5.417   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.299 292.718 X 0.953 
T850 289.364 286.435 X 0.999 
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Table B70 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
T700 278.983 277.642 X* 0.864 
SMC 471.975 507.054 X 1.000 
PW 27.308 21.201 X* 0.896 
4LI -1.259 3.002 X* 0.710 
CAPE 700.206 362.063 X* 1.000 
SRH 145.229 80.029 X* 1.007 
SH850 8.136e-3 6.287e-3 X 4.417e64 
SH700 4.664e-3 3.005e-3 X* 9.267e253 
SH500 1.422e-3 8.929e-4 X* 5.684e278 
GHCB 3354.147 5240.076 X* 1.000 
U10 -0.581 0.311 X 0.887 
V10 2.267 0.712 X 1.130 
WS10 4.164 3.660 X* 0.828 
WD10 173.033 185.073 X 1.003 
V850 3.732 -8.955e-2 X 1.007 
WS850 7.939 6.872 X 0.986 
U700 7.735 6.099 X 1.017 
V700 0.750 -2.947 X 1.020 
U500 12.297 10.364 X 1.034 
V500 -1.219 -4.697 X 1.033 
UWSS700 8.316 5.789   
VWSS700 -1.516 -3.659   
UWSS500 12.878 10.054   
VWSS500 -3.485 -5.410   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.480 292.843 X 0.953 
T850 289.460 286.502 X 1.028 
T700 278.978 277.680 X* 0.830 
SMC 471.982 506.896 X 1.000 
PW 27.721 21.245 X* 0.897 
4LI -1.515 2.951 X* 0.676 
CAPE 736.901 367.136 X* 0.999 
SRH 146.960 80.170 X* 1.007 
SH850 8.250e-3 6.290e-3 X 4.048e72 
SH700 4.744e-3 3.015e-3 X* 4.903e257 
SH500 1.455e-3 9.034e-4 X* Not Listed 
GHCB 3168.688 5180.888 X* 1.000 
U10 -0.589 0.290 X* 0.858 
V10 2.222 0.779 X* 1.147 
WS10 4.205 3.676 X* 0.816 
WD10 172.802 184.428 X 1.004 
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Table B70 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 3.763 1.857e-2 X 0.981 
WS850 8.029 6.835 X 0.986 
U700 7.721 6.076 X 0.969 
V700 0.887 -2.829 X 1.031 
WS700 9.916 9.268 X 1.051 
U500 12.374 10.312 X 1.036 
V500 -1.112 -4.570 X 1.033 
WS500 14.847 13.900 X 1.023 
UWSS700 8.310 5.785   
VWSS700 -1.334 -3.607   
UWSS500 12.963 10.022   
VWSS500 -3.334 -5.349   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.630 292.952 X 0.959 
T850 289.540 286.573 X 1.062 
T700 278.974 277.724 X* 0.791 
SMC 471.987 506.734 X 1.000 
PW 28.158 21.303 X* 0.903 
4LI -1.760 2.904 X* 0.659 
CAPE 776.744 371.873 X* 0.999 
SRH 148.583 80.639 X* 1.006 
SH850 8.375e-3 6.294e-3 X 3.216e75 
SH700 4.830e-3 3.026e-3 X* 7.192e243 
SH500 1.493e-3 9.133e-4 X* Not Listed 
GHCB 2942.522 5203.129 X* 1.000 
U10 -0.597 0.266 X* 0.826 
V10 2.173 0.839 X 1.118 
WS10 4.225 3.700 X* 0.807 
WD10 172.196 183.693 X 1.004 
V850 3.804 0.136 X 0.964 
WS850 8.117 6.799 X 1.027 
U700 7.711 6.058 X 0.976 
V700 0.995 -2.720 X 1.046 
WS700 9.926 9.181 X 1.027 
U500 12.438 10.287 X 1.024 
V500 -1.053 -4.445 X 1.021 
WS500 14.910 13.806 X 1.046 
UWSS700 8.308 5.792   
VWSS700 -1.178 -3.559   
UWSS500 13.035 10.020   
VWSS500 -3.226 -5.283   
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Table B70 continued. 
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.772 293.067 X 0.965 
T850 289.617 286.642 X 1.098 
T700 278.960 277.759 X* 0.757 
SMC 472.007 506.566 X 1.001 
PW 28.618 21.392 X* 0.903 
4LI -1.974 2.849 X* 0.660 
CAPE 809.432 377.009 X* 0.999 
SRH 149.990 81.662 X* 1.005 
SH850 8.495e-3 6.307e-3 X* 2.629e81 
SH700 4.936e-3 3.043e-3 X* 2.527e251 
SH500 1.533e-3 9.251e-4 X* Not Listed 
GHCB 2757.328 5118.941 X* 1.000 
U10 -0.603 0.224 X* 0.825 
V10 2.108 0.879 X 1.094 
WS10 4.248 3.723 X 0.849 
WD10 171.408 183.115 X 1.003 
V850 3.827 0.279 X 0.945 
WS850 8.196 6.762 X 1.034 
U700 7.667 6.058 X 0.970 
V700 1.086 -2.605 X 1.072 
WS700 9.901 9.106 X 1.023 
U500 12.452 10.278 X 1.018 
V500 -0.997 -4.338 X 1.007 
WS500 14.934 13.733 X 1.056 
UWSS700 8.270 5.834   
VWSS700 -1.022 -3.484   
UWSS500 13.055 10.054   
VWSS500 -3.105 -5.217   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.872 293.209 X 0.966 
T850 289.656 286.723 X 1.099 
T700 278.925 277.787 X* 0.750 
SMC 472.149 506.395 X 1.001 
PW 29.090 21.524 X* 0.898 
4LI -2.118 2.772 X* 0.654 
CAPE 834.255 380.701 X* 0.999 
SRH 151.604 82.538 X* 1.005 
SH850 8.599e-3 6.335e-3 X 2.060e67 
SH700 5.051e-3 3.067e-3 X* 1.475e293 
SH500 1.576e-3 9.426e-4 X* Not Listed 
GHCB 2549.741 5206.421 X* 1.000 
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Table B70 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U10 -0.603 0.194 X 0.869 
V10 2.017 0.913 X 1.056 
WS10 4.260 3.744 X 0.868 
WD10 171.010 182.133 X 1.003 
V850 3.810 0.449 X 0.956 
WS850 8.239 6.734 X 1.024 
U700 7.646 6.064 X 0.988 
V700 1.193 -2.459 X 1.082 
WS700 9.909 9.051 X 1.011 
U500 12.472 10.303 X 1.004 
V500 -0.993 -4.215 X 0.999 
WS500 14.982 13.704 X 1.064 
UWSS700 8.249 5.870   
VWSS700 -0.824 -3.371   
UWSS500 13.075 10.109   
VWSS500 -3.010 -5.128   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.923 293.326 X 0.959 
T850 289.685 286.808 X 1.095 
T700 278.884 277.810 X* 0.753 
SMC 472.351 506.225 X 1.001 
PW 29.588 21.656 X* 0.914 
4LI -2.238 2.695 X 0.646 
CAPE 856.436 385.344 X* 0.999 
SRH 153.354 83.280 X* 1.005 
SH850 8.695e-3 6.366e-3 X 1.227e35 
SH700 5.172e-3 3.098e-3 X* 8.086e305 
SH500 1.621e-3 9.593e-4 X* Not Listed 
GHCB 2393.006 5203.961 X* 1.000 
U10 -0.597 0.160 X 0.965 
V10 1.920 0.951 X 1.001 
WS10 4.288 3.758 X 0.886 
V850 3.777 0.614 X 0.980 
WS850 8.293 6.702 X 1.023 
WD850 214.518 224.895 X 1.000 
U700 7.630 6.056 X 0.987 
V700 1.264 -2.329 X 1.074 
WS700 9.904 8.995 X 1.006 
U500 12.460 10.308 X 1.004 
V500 -0.971 -4.094 X 0.996 
WS500 14.990 13.677 X 1.063 
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Table B70 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 8.227 5.897   
VWSS700 -0.656 -3.280   
UWSS500 13.058 10.148   
VWSS500 -2.891 -5.045   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.941 293.426 X 0.972 
T850 289.680 286.896 X 1.070 
T700 278.857 277.836 X* 0.757 
SMC 472.650 506.062 X 1.001 
PW 30.013 21.776 X* 0.919 
4LI -2.310 2.621 X* 0.646 
CAPE 873.431 391.953 X* 0.999 
SRH 154.544 83.943 X* 1.005 
SH850 8.764e-3 6.386e-3 X 1.886e22 
SH700 5.271e-3 3.130e-3 X* Not Listed 
SH500 1.661e-3 9.740e-4 X* 1.277e295 
GHCB 2337.932 5238.230 X* 1.000 
U10 -0.594 0.128 X 0.979 
V10 1.814 1.016 X 0.959 
WS10 4.321 3.778 X 0.924 
V850 3.676 0.789 X 1.001 
WS850 8.364 6.700 X 1.021 
WD850 214.894 225.189 X 1.000 
U700 7.664 6.071 X 0.984 
V700 1.309 -2.210 X 1.076 
WS700 9.937 8.978 X 0.997 
U500 12.438 10.330 X 0.996 
V500 -0.944 -3.960 X 0.993 
WS500 15.006 13.674 X 1.063 
UWSS700 8.259 5.943   
VWSS700 -0.505 -3.226   
UWSS500 13.033 10.202   
VWSS500 -2.758 -4.976   
 
Table B71. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 2008-2013.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.511 292.934 X* 0.923 
T850 289.615 286.583 X 1.044 
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Table B71 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
T700 279.446 277.668 X 0.888 
SMC 440.049 475.250 X 1.000 
PW 26.071 20.566 X 0.930 
4LI -0.394 3.211 X* 0.759 
CAPE 559.093 293.197 X 0.999 
SRH 155.605 90.683 X 1.000 
SH850 7.815e-3 6.244e-3 X 2.811e48 
SH700 4.489e-3 2.912e-3 X* 1.825e223 
SH500 1.400e-3 8.183e-4 X* Not Listed 
GHCB 4369.646 5422.318 X 1.000 
U10 -0.545 0.568 X 0.926 
V10 2.384 0.800 X 0.979 
WS10 4.396 3.864 X 1.075 
WD10 170.074 195.241 X 1.001 
V850 4.064 -0.198 X 1.077 
WS850 8.852 7.917 X 0.958 
U700 8.094 6.948 X 1.043 
V700 0.862 -2.927 X 0.979 
V500 -0.781 -4.413 X 1.030 
UWSS700 8.639 6.380   
VWSS700 -1.522 -3.705   
UWSS500 13.412 10.982 X 1.028 
VWSS500 -3.165 -5.191   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.637 292.992 X* 0.920 
T850 289.686 286.600 X 1.077 
T700 279.464 277.734 X* 0.850 
SMC 439.929 475.110 X 0.999 
PW 26.420 20.478 X 0.926 
4LI -0.636 3.227 X* 0.726 
CAPE 583.231 288.695 X 0.999 
SRH 155.118 89.655 X 1.001 
SH850 7.896e-3 6.232e-3 X 9.942e41 
SH700 4.555e-3 2.885e-3 X* 7.020e238 
SH500 1.434e-3 8.218e-4 X* Not Listed 
GHCB 4159.761 5432.598 X 1.000 
U10 -0.568 0.514 X 0.922 
V10 2.377 0.825 X 1.010 
WS10 4.392 3.893 X 0.966 
WD10 169.339 193.992 X 1.002 
V850 4.043 -0.148 X 1.056 
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Table B71 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U700 8.052 6.926 X 1.011 
V700 1.091 -2.780 X 0.999 
V500 -0.502 -4.323 X 0.996 
UWSS700 8.620 6.412   
VWSS700 -1.287 -3.605   
UWSS500 13.367 10.966 X 1.039 
VWSS500 -2.938 -5.148 X 1.037 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.766 293.032 X 0.934 
T850 289.755 286.631 X 1.084 
T700 279.462 277.797 X* 0.826 
SMC 439.810 474.966 X 0.999 
PW 26.797 20.412 X 0.910 
4LI -0.882 3.240 X* 0.713 
CAPE 607.748 287.914 X* 0.999 
SRH 155.505 90.038 X 1.003 
SH850 7.992e-3 6.214e-3 X 6.888e53 
SH700 4.628e-3 2.861e-3 X* 2.357e267 
SH500 1.469e-3 8.293e-4 X* Not Listed 
GHCB 3958.586 5566.307 X 1.000 
U10 -0.601 0.469 X 0.942 
V10 2.348 0.879 X 1.018 
WS10 4.372 3.906 X 0.950 
WD10 169.073 192.992 X 1.001 
V850 4.076 -6.150e-2 X 1.014 
U700 8.051 6.927 X 1.005 
V700 1.312 -2.640 X 1.003 
V500 -0.262 -4.238 X 1.041 
UWSS700 8.652 6.458   
VWSS700 -1.036 -3.519   
UWSS500 13.354 10.927 X 1.038 
VWSS500 -2.611 -5.117   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.925 293.063 X 0.936 
T850 289.846 286.673 X 1.116 
T700 279.464 277.852 X* 0.812 
SMC 439.687 474.819 X 0.999 
PW 27.201 20.357 X 0.891 
4LI -1.144 3.229 X* 0.713 
CAPE 634.320 287.761 X 0.999 
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Table B71 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 155.640 90.737 X 1.004 
SH850 8.099e-3 6.201e-3 X 1.179e57 
SH700 4.714e-3 2.837e-3 X* 6.941e299 
SH500 1.503e-3 8.323e-4 X* Not Listed 
GHCB 3732.093 5680.681 X* 1.000 
U10 -0.629 0.420 X 0.910 
V10 2.336 0.931 X 1.065 
WS10 4.351 3.927 X 0.915 
WD10 169.307 192.242 X 1.002 
V850 4.122 8.844e-2 X 0.964 
U700 8.043 6.938 X 1.009 
V700 1.486 -2.498 X 1.019 
V500 -7.122e-2 -4.163 X 1.050 
UWSS700 8.672 6.518   
VWSS700 -0.850 -3.429   
UWSS500 13.354 10.918 X 1.033 
VWSS500 -2.407 -5.095   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.069 293.101 X 0.936 
T850 289.944 286.754 X 1.172 
T700 279.446 277.910 X* 0.764 
SMC 439.641 474.689 X 1.000 
PW 27.664 20.357 X* 0.858 
4LI -1.396 3.193 X* 0.684 
CAPE 667.636 290.370 X 0.999 
SRH 158.865 91.280 X 1.005 
SH850 8.227e-3 6.181e-3 X 7.278e92 
SH700 4.823e-3 2.830e-3 X* Not Listed 
SH500 1.529e-3 8.372e-4 X* Not Listed 
GHCB 3485.016 5734.302 X* 1.000 
U10 -0.675 0.388 X 0.904 
V10 2.288 1.013 X 1.045 
WS10 4.375 3.979 X 0.914 
WD10 169.053 191.004 X 1.004 
V850 4.148 0.262 X 0.950 
WD850 208.725 223.712 X 0.999 
U700 8.056 6.954 X 1.016 
V700 1.605 -2.402 X 1.008 
V500 7.354e-2 -4.096 X 1.070 
UWSS700 8.731 6.566   
VWSS700 -0.683 -3.415   
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Table B71 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS500 13.412 10.896 X 1.030 
VWSS500 -2.215 -5.108   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.157 293.130 X 0.970 
T850 290.037 286.833 X 1.142 
T700 279.425 277.962 X* 0.758 
SMC 439.607 474.560 X 1.000 
PW 28.185 20.412 X* 0.817 
4LI -1.616 3.136 X* 0.667 
CAPE 700.906 294.759 X 0.999 
SRH 162.463 92.409 X* 1.008 
SH850 8.348e-3 6.181e-3 X 1.040e104 
SH700 4.966e-3 2.836e-3 X* Not Listed 
SH500 1.560e-3 8.454e-4 X* Not Listed 
GHCB 3262.228 5799.028 X* 1.000 
U10 -0.717 0.348 X 0.946 
V10 2.221 1.085 X 1.016 
WS10 4.398 4.018 X 0.876 
WD10 167.526 188.153 X 1.003 
V850 4.203 0.438 X 0.954 
WD850 208.234 223.436 X 1.000 
U700 8.012 6.965 X 0.980 
V700 1.744 -2.326 X 0.995 
U500 12.729 11.226 X 1.033 
V500 0.214 -4.070 X* 1.091 
UWSS700 8.729 6.617   
VWSS700 -0.477 -3.411   
UWSS500 13.447 10.878   
VWSS500 -2.007 -5.155   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.214 293.144 X 0.961 
T850 290.115 286.906 X 1.148 
T700 279.380 278.016 X* 0.747 
SMC 439.618 474.427 X 1.002 
PW 28.718 20.524 X* 0.787 
4LI -1.769 3.081 X* 0.658 
CAPE 717.550 295.279 X 1.000 
SRH 166.620 93.570 X* 1.007 
SH850 8.450e-3 6.195e-3 X 1.039e116 
SH700 5.116e-3 2.855e-3 X* Not Listed 
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Table B71 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.604e-3 8.609e-4 X* Not Listed 
GHCB 3038.162 5822.222 X* 1.000 
U10 -0.751 0.317 X 0.946 
V10 2.118 1.142 X 0.949 
WD10 165.778 186.375 X 1.001 
V850 4.195 0.593 X 0.967 
WD850 207.780 222.871 X 1.000 
V700 1.908 -2.243 X 0.992 
U500 12.724 11.135 X 1.027 
V500 0.307 -3.994 X* 1.089 
UWSS700 8.688 6.619 X 0.975 
VWSS700 -0.211 -3.385   
UWSS500 13.475 10.818   
VWSS500 -1.811 -5.136   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.235 293.237 X 0.976 
T850 290.091 286.970 X 1.084 
T700 279.314 278.041 X* 0.753 
SMC 439.769 474.291 X 1.003 
PW 29.370 20.680 X* 0.722 
4LI -1.891 3.001 X* 0.587 
CAPE 725.692 298.828 X 0.999 
SRH 170.440 95.845 X* 1.007 
SH850 8.568e-3 6.209e-3 X 1.458e165 
SH700 5.283e-3 2.895e-3 X* Not Listed 
SH500 1.669e-3 8.808e-4 X* Not Listed 
GHCB 2781.018 5922.137 X* 1.000 
U10 -0.763 0.303 X 0.989 
V10 1.977 1.178 X 0.832 
WD10 165.854 185.524 X 0.999 
V850 4.186 0.733 X 1.030 
WD850 206.806 221.843 X 1.002 
V700 2.088 -2.123 X 0.962 
U500 12.651 11.077 X 1.034 
V500 0.427 -3.884 X* 1.103 
UWSS700 8.579 6.602 X 0.942 
VWSS700 0.111 -3.301   
UWSS500 13.414 10.774   
VWSS500 -1.550 -5.063   
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Table B71 continued. 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.260 293.351 X 0.958 
T850 290.045 287.032 X 1.049 
T700 279.260 278.071 X* 0.780 
SMC 439.980 474.157 X 1.003 
PW 29.914 20.855 X* 0.696 
4LI -1.985 2.916 X* 0.557 
CAPE 725.761 304.587 X 0.999 
SRH 173.457 97.120 X 1.004 
SH850 8.680e-3 6.238e-3 X 9.870e175 
SH700 5.403e-3 2.936e-3 X* Not Listed 
SH500 1.727e-3 9.027e-4 X* Not Listed 
GHCB 2563.881 5843.878 X* 1.000 
U10 -0.781 0.281 X 1.027 
WS10 4.444 4.062 X 1.003 
WD10 164.895 187.576 X 0.997 
V850 4.080 0.897 X 1.050 
WD850 204.456 221.805 X 1.002 
V700 2.201 -2.013 X 0.804 
U500 12.609 11.012 X 1.034 
V500 0.462 -3.728 X 1.067 
UWSS700 8.481 6.578 X 0.942 
VWSS700 0.383 -3.234 X 1.215 
UWSS500 13.390 10.731   
VWSS500 -1.356 -4.949   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.298 293.508 X 0.941 
T850 289.974 287.092 X 1.107 
T700 279.230 278.100 X* 0.764 
SMC 440.236 474.017 X 1.004 
PW 30.343 21.048 X* 0.712 
4LI -2.083 2.791 X* 0.586 
CAPE 737.728 318.577 X 0.999 
SRH 175.599 98.160 X 1.002 
SH850 8.786e-3 6.264e-3 X* 1.329e179 
SH700 5.479e-3 2.973e-3 X* Not Listed 
SH500 1.766e-2 9.260e-4 X* Not Listed 
GHCB 2498.778 5846.533 X* 1.000 
U10 -0.818 0.263 X 0.982 
WS10 4.496 4.068 X 1.082 
WD10 162.998 188.505 X 0.999 
V850 3.943 1.064 X 1.028 
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Table B71 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS850 8.951 7.929 X 1.005 
WD850 203.537 221.513 X 1.001 
V700 2.306 -1.907 X 0.829 
U500 12.573 10.969 X 1.006 
V500 0.551 -3.592 X 1.027 
UWSS700 8.449 6.535 X 0.990 
VWSS700 0.650 -3.169 X 1.232 
UWSS500 13.391 10.706   
VWSS500 -1.105 -4.854   
 
Tables for Chapter 9: Results: Half Database 
Table B72. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1979-1996.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 292.693 291.682 X* 0.950 
T850 287.656 285.472 X 1.014 
T700 277.646 276.676 X* 0.884 
SMC 487.057 508.794 X 1.001 
PW 26.892 21.293 X* 0.936 
4LI -0.232 3.116 X* 0.835 
CAPE 571.843 318.750 X 1.000 
SRH 132.961 83.739 X* 1.005 
SH850 7.785e-3 6.338e-3 X 3.844e44 
SH700 4.540e-3 3.052e-3 X* 4.953e195 
SH500 1.404e-3 9.120e-4 X* 3.708e217 
GHCB 3275.210 4354.810 X 1.000 
U10 -0.474 0.455 X 0.952 
V10 1.854 0.411 X* 1.162 
WD10 170.034 191.923 X 1.000 
V850 2.736 -0.442 X 0.991 
WS850 7.369 6.912 X* 0.942 
WD850 217.730 235.227 X 0.999 
U700 7.578 6.813 X 1.010 
V700 -1.615e-2 -3.208 X 0.988 
WD700 257.655 265.567 X 0.999 
V500 -1.299 -4.463 X 1.038 
UWSS700 8.052 6.358   
VWSS700 -1.871 -3.619   
UWSS500 12.830 11.014 X 1.014 
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Table B72 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS500 -3.153 -4.874   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 292.774 291.747 X 0.951 
T850 287.704 285.484 X 1.016 
T700 277.637 276.713 X* 0.858 
SMC 486.943 508.675 X 1.000 
PW 27.188 21.226 X 0.947 
4LI -0.447 3.138 X* 0.803 
CAPE 596.044 326.826 X 1.000 
SRH 135.341 83.003 X* 1.006 
SH850 7.882e-3 6.303e-3 X 6.263e34 
SH700 4.596e-3 3.035e-3 X* 7.624e206 
SH500 1.419e-3 9.122e-4 X* 4.915e202 
GHCB 3107.986 4417.186 X 1.000 
U10 -0.518 0.438 X 0.940 
V10 1.851 0.452 X* 1.315 
WS10 3.900 3.663 X 0.976 
WD10 169.320 192.718 X 1.000 
V850 2.806 -0.374 X 0.977 
WS850 7.387 6.850 X 0.956 
WD850 217.862 234.346 X 0.999 
U700 7.652 6.785 X 0.997 
V700 0.145 -3.158 X 0.993 
WD700 257.075 265.928 X 0.999 
U500 12.438 11.481 X 1.018 
V500 -1.170 -4.424 X 0.923 
UWSS700 8.170 6.347   
VWSS700 -1.706 -3.611   
UWSS500 12.956 11.043   
VWSS500 -2.993 -4.876 X* 1.136 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 292.900 291.836 X* 0.944 
T850 287.751 285.501 X 1.034 
T700 277.630 276.746 X* 0.838 
SMC 486.812 508.550 X 1.000 
PW 27.478 21.182 X 0.959 
4LI -0.668 3.134 X* 0.793 
CAPE 622.093 338.510 X 1.000 
SRH 137.600 82.768 X* 1.007 
SH850 7.983e-3 6.283e-3 X 9.599e35 
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Table B72 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 4.652e-3 3.022e-3 X* 7.116e207 
SH500 1.431e-3 9.125e-4 X* 6.309e168 
GHCB 2948.083 4440.159 X 1.000 
U10 -0.575 0.420 X 0.944 
V10 1.843 0.496 X* 1.172 
WS10 3.923 3.639 X 0.979 
WD10 168.124 192.867 X 1.000 
V850 2.890 -0.217 X 0.964 
WS850 7.401 6.792 X 0.961 
WD850 216.941 231.677 X 0.999 
U700 7.690 6.771 X 0.976 
V700 0.281 -3.093 X 0.996 
WD700 256.734 266.671 X 1.000 
U500 12.501 11.496 X 1.026 
V500 -1.056 -4.383 X* 1.042 
UWSS700 8.265 6.351   
VWSS700 -1.562 -3.590   
UWSS500 13.077 11.076   
VWSS500 -2.899 -4.879   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.053 291.978 X* 0.935 
T850 287.813 285.536 X 1.050 
T700 277.621 276.770 X* 0.824 
SMC 486.645 508.407 X 1.000 
PW 27.782 21.193 X 0.965 
4LI -0.903 3.095 X* 0.773 
CAPE 650.262 354.599 X* 1.000 
SRH 140.188 82.609 X* 1.008 
SH850 8.089e-3 6.286e-3 X 5.866e41 
SH700 4.709e-3 3.022e-3 X* 2.364e212 
SH500 1.443e-3 9.108e-4 X* 1.215e173 
GHCB 2850.928 4492.099 X* 1.000 
U10 -0.630 0.390 X 0.956 
V10 1.843 0.540 X* 1.146 
WS10 3.943 3.611 X 1.007 
WD10 167.293 191.653 X 1.000 
V850 2.998 7.503e-3 X 0.972 
WS850 7.419 6.699 X 0.959 
WD850 214.209 228.671 X 0.999 
U700 7.702 6.738 X 0.961 
V700 0.404 -3.047 X 0.994 
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Table B72 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD700 256.700 267.717 X 1.000 
U500 12.528 11.480 X 1.033 
V500 -0.990 -4.346 X 1.041 
UWSS700 8.332 6.348   
VWSS700 -1.439 -3.586   
UWSS500 13.158 11.089   
VWSS500 -2.832 -4.886   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.203 292.131 X* 0.925 
T850 287.849 285.580 X* 1.246 
T700 277.586 276.794 X* 0.713 
SMC 486.748 508.261 X 1.000 
PW 28.122 21.243 X 0.973 
4LI -0.922 3.037 X 0.949 
CAPE 681.007 370.370 X 1.000 
SRH 142.014 82.782 X* 1.009 
SH850 8.193e-3 6.304e-3 X* 9.849e81 
SH700 4.775e-3 3.023e-3 X* 5.102e216 
SH500 1.460e-3 9.142e-4 X* 1.105e201 
GHCB 2703.675 4411.032 X* 1.000 
U10 -0.667 0.352 X 0.923 
V10 1.816 0.582 X* 1.149 
WS10 3.965 3.615 X 0.985 
WD10 167.123 189.343 X 1.003 
V850 3.037 0.323 X 0.969 
WS850 7.444 6.622 X 0.980 
WD850 211.978 223.382 X 0.998 
U700 7.705 6.733 X 0.950 
V700 0.481 -2.979 X 1.003 
WD700 256.780 268.038 X 1.001 
U500 12.528 11.490 X 1.031 
V500 -0.927 -4.290 X* 1.048 
UWSS700 8.372 6.381   
VWSS700 -1.334 -3.561   
UWSS500 13.196 11.138   
VWSS500 -2.742 -4.871   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.337 292.273 X* 0.930 
T850 287.882 285.634 X* 1.322 
T700 277.544 276.823 X* 0.673 
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Table B72 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 486.842 508.111 X 1.001 
PW 28.455 21.302 X 0.970 
4LI -0.919 2.978 X 0.994 
CAPE 710.246 384.593 X 1.000 
SRH 143.949 83.290 X* 1.010 
SH850 8.296e-3 6.329e-3 X* 4.159e89 
SH700 4.843e-3 3.027e-3 X* 1.555e231 
SH500 1.476e-3 9.194e-4 X* 4.993e219 
GHCB 2514.764 4449.497 X* 1.000 
U10 -0.701 0.298 X 0.919 
V10 1.782 0.626 X* 1.135 
WS10 3.986 3.621 X 0.942 
WD10 166.520 187.457 X 1.003 
V850 3.043 0.496 X 0.962 
WS850 7.481 6.558 X 1.000 
WD850 210.475 220.103 X 0.998 
U700 7.714 6.721 X 0.934 
V700 0.571 -2.911 X 1.019 
WD700 256.737 267.699 X 1.001 
U500 12.523 11.488 X 1.038 
V500 -0.885 -4.230 X* 1.043 
UWSS700 8.415 6.422   
VWSS700 -1.211 -3.537   
UWSS500 13.224 11.190   
VWSS500 -2.667 -4.856   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.443 292.418 X* 0.938 
T850 287.915 285.699 X 0.997 
SMC 486.964 507.948 X 1.000 
PW 28.823 21.408 X* 0.881 
4LI -0.878 2.909 X 0.996 
CAPE 729.808 395.371 X 1.000 
SRH 145.090 84.515 X* 1.008 
SH850 8.380e-3 6.372e-3 X* 1.041e88 
SH700 4.923e-3 3.039e-3 X* Not Listed 
SH500 1.509e-3 9.331e-4 X* 1.434e243 
GHCB 2384.162 4397.298 X* 1.000 
U10 -0.721 0.231 X 1.020 
V10 1.736 0.672 X* 1.110 
WS10 4.001 3.648 X* 0.854 
WD10 165.466 185.388 X 1.003 
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Table B72 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 3.032 0.549 X 0.969 
WS850 7.524 6.522 X 1.021 
WD850 210.344 220.133 X 0.999 
U700 7.695 6.725 X 0.944 
V700 0.621 -2.820 X 1.026 
WD700 256.814 267.074 X 0.999 
U500 12.505 11.492 X 1.025 
V500 -0.859 -4.146 X 1.027 
UWSS700 8.415 6.494   
VWSS700 -1.115 -3.492   
UWSS500 13.226 11.262   
VWSS500 -2.594 -4.818   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.551 292.599 X* 0.937 
T850 287.916 285.778 X 0.967 
SMC 487.219 507.778 X 1.000 
PW 29.310 21.526 X* 0.889 
4LI -1.251 2.819 X* 0.923 
CAPE 749.727 407.514 X 1.000 
SRH 144.977 85.450 X* 1.007 
SH850 8.488e-3 6.417e-3 X* 5.506e70 
SH700 5.022e-3 3.059e-3 X* Not Listed 
SH500 1.548e-3 9.444e-4 X* 6.325e241 
GHCB 2188.839 4412.240 X* 1.000 
U10 -0.733 0.178 X 1.022 
V10 1.670 0.727 X 1.078 
WS10 4.032 3.662 X 0.876 
WD10 164.802 182.325 X 1.002 
V850 2.965 0.399 X 0.958 
WS850 7.548 6.496 X 1.036 
WD850 210.408 224.029 X 1.000 
U700 7.652 6.726 X* 0.930 
V700 0.606 -2.734 X 1.049 
WD700 256.898 266.352 X 0.999 
U500 12.492 11.507 X 1.034 
V500 -0.919 -4.083 X 1.006 
UWSS700 8.385 6.548   
VWSS700 -1.064 -3.461   
UWSS500 13.226 11.329   
VWSS500 -2.589 -4.811   
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Table B72 continued. 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.904 285.852 X* 0.852 
SMC 487.659 507.612 X 1.000 
PW 29.835 21.657 X* 0.894 
4LI -1.587 2.741 X* 0.769 
CAPE 765.912 418.078 X* 1.000 
SRH 145.466 86.313 X* 1.007 
SH850 8.589e-3 6.459e-3 X 8.393e43 
SH700 5.137e-3 3.085e-3 X* Not Listed 
SH500 1.601e-3 9.574e-4 X* 7.355e263 
GHCB 2040.687 4416.272 X* 1.000 
U10 -0.737 0.138 X 0.965 
V10 1.588 0.784 X 1.053 
WS10 4.064 3.666 X 0.890 
WD10 165.614 178.875 X 1.002 
V850 2.928 0.333 X 0.943 
WS850 7.600 6.481 X 1.063 
WD850 210.682 226.878 X 1.001 
U700 7.628 6.715 X* 0.927 
V700 0.600 -2.646 X 1.070 
WD700 256.993 265.532 X 0.999 
U500 12.457 11.513 X 1.032 
V500 -0.950 -4.006 X 0.985 
UWSS700 8.365 6.577   
VWSS700 -0.988 -3.430   
UWSS500 13.194 11.375   
VWSS500 -2.538 -4.790   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T850 287.866 285.927 X* 0.777 
SMC 488.228 507.458 X 1.000 
PW 30.245 21.794 X* 0.898 
4LI -1.847 2.676 X* 0.592 
CAPE 769.685 422.422 X* 0.999 
SRH 145.750 87.191 X* 1.005 
SH850 8.670e-3 6.486e-3 X 1.321e26 
SH700 5.218e-3 3.121e-3 X* Not Listed 
SH500 1.648e-3 9.700e-4 X* 2.729e260 
GHCB 1936.139 4401.185 X* 1.000 
U10 -0.725 0.103 X 0.988 
V10 1.482 0.844 X 1.020 
WS10 4.090 3.666 X 0.919 
V850 2.831 0.343 X 0.938 
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Table B72 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS850 7.676 6.472 X 1.076 
WD850 211.976 227.330 X 1.002 
U700 7.654 6.705 X* 0.921 
V700 0.577 -2.567 X* 1.096 
WD700 256.817 264.474 X 0.999 
U500 12.425 11.524 X 1.035 
V500 -1.004 -3.929 X* 0.957 
UWSS700 8.379 6.602   
VWSS700 -0.905 -3.411   
UWSS500 13.150 11.421   
VWSS500 -2.487 -4.773   
 
Table B73. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation in 1997-2013.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.239 292.784 X* 0.953 
T850 289.453 286.561 X 1.003 
T700 279.248 277.706 X* 0.908 
SMC 457.035 493.546 X 1.000 
PW 26.029 20.828 X* 0.899 
4LI -0.526 3.105 X* 0.764 
CAPE 586.929 339.020 X* 0.999 
SRH 145.124 82.587 X* 1.004 
SH850 7.793e-3 6.243e-3 X 7.378e54 
SH700 4.476e-3 2.943e-3 X* 1.198e231 
SH500 1.346e-3 8.343e-4 X* Not Listed 
GHCB 4065.201 5365.439 X 1.000 
U10 -0.467 0.472 X 0.895 
V10 2.414 0.715 X* 1.114 
WS10 4.280 3.747 X 0.979 
WD10 171.420 190.013 X 1.001 
V850 3.781 -0.204 X 1.021 
WS850 8.319 7.380 X* 0.937 
U700 7.822 6.318 X 1.057 
V700 0.580 -2.992 X 0.986 
U500 12.215 10.685 X 1.016 
V500 -1.222 -4.715 X* 1.044 
UWSS700 8.289 5.846   
VWSS700 -1.834 -3.707   
UWSS500 12.682 10.212   
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Table B73 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS500 -3.636 -5.431   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.373 292.859 X* 0.943 
T850 289.542 286.599 X 1.016 
T700 279.274 277.757 X* 0.888 
SMC 456.983 493.407 X 1.000 
PW 26.320 20.804 X* 0.900 
4LI -0.747 3.100 X* 0.741 
CAPE 614.509 338.902 X* 0.999 
SRH 146.170 82.453 X* 1.005 
SH850 7.870e-3 6.242e-3 X 1.509e53 
SH700 4.528e-3 2.930e-3 X* 5.821e242 
SH500 1.371e-3 8.368e-4 X* Not Listed 
GHCB 3901.140 5423.846 X 1.000 
U10 -0.503 0.432 X 0.902 
V10 2.405 0.766 X 1.127 
WS10 4.293 3.754 X 0.945 
WD10 171.703 189.254 X 1.002 
V850 3.826 -0.133 X 1.024 
WS850 8.279 7.326 X* 0.932 
U700 7.826 6.305 X 1.053 
V700 0.760 -2.910 X 0.992 
U500 12.268 10.658 X 1.017 
V500 -1.026 -4.650 X 1.025 
UWSS700 8.329 5.873   
VWSS700 -1.645 -3.676   
UWSS500 12.771 10.226   
VWSS500 -3.482 -5.416 X 1.024 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.519 292.946 X* 0.941 
T850 289.635 286.650 X 1.026 
T700 279.292 277.809 X* 0.866 
SMC 456.924 493.262 X 1.000 
PW 26.641 20.792 X* 0.898 
4LI -0.984 3.086 X* 0.724 
CAPE 643.089 340.648 X* 0.999 
SRH 147.672 82.999 X* 1.005 
SH850 7.963e-3 6.239e-3 X 2.521e55 
SH700 4.584e-3 2.919e-3 X* 8.786e257 
SH500 1.400e-3 8.432e-4 X* Not Listed 
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Table B73 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 3760.988 5497.686 X* 1.000 
U10 -0.541 0.387 X 0.929 
V10 2.388 0.821 X 1.105 
WS10 4.299 3.762 X 0.944 
WD10 171.862 188.597 X 1.001 
V850 3.888 -4.498e-2 X 1.014 
WS850 8.242 7.289 X 0.938 
U700 7.849 6.314 X 1.036 
V700 0.937 -2.815 X 0.999 
U500 12.336 10.612 X 1.026 
V500 -0.857 -4.582 X* 1.046 
UWSS700 8.390 5.927   
VWSS700 -1.451 -3.635   
UWSS500 12.877 10.224   
VWSS500 -3.245 -5.403   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.687 293.037 X* 0.942 
T850 289.740 286.710 X 1.039 
T700 279.310 277.858 X* 0.853 
SMC 456.864 493.110 X 1.000 
PW 26.987 20.796 X* 0.889 
4LI -1.238 3.057 X* 0.707 
CAPE 675.066 341.597 X* 0.999 
SRH 149.069 83.524 X* 1.005 
SH850 8.066e-3 6.246e-3 X 1.091e57 
SH700 4.651e-3 2.914e-3 X* 6.376e272 
SH500 1.429e-3 8.506e-4 X* Not Listed 
GHCB 3594.478 5589.109 X* 1.000 
U10 -0.565 0.347 X 0.915 
V10 2.372 0.876 X 1.088 
WS10 4.295 3.783 X 0.899 
WD10 172.039 187.666 X 1.002 
V850 3.974 6.726e-2 X 1.009 
WS850 8.240 7.255 X 0.962 
U700 7.867 6.319 X 1.023 
V700 1.105 -2.696 X 1.001 
U500 12.402 10.566 X 1.033 
V500 -0.712 -4.497 X* 1.046 
UWSS700 8.432 5.972   
VWSS700 -1.267 -3.572   
UWSS500 12.967 10.219   
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Table B73 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS500 -3.083 -5.374   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.860 293.135 X* 0.929 
T850 289.843 286.791 X 1.083 
T700 279.308 277.909 X* 0.821 
SMC 456.839 492.958 X 1.001 
PW 27.431 20.837 X* 0.884 
4LI -1.491 3.006 X* 0.669 
CAPE 710.568 345.407 X* 0.999 
SRH 151.324 83.787 X* 1.006 
SH850 8.185e-3 6.244e-3 X* 1.479e74 
SH700 4.746e-3 2.920e-3 X* 2.298e284 
SH500 1.461e-3 8.604e-4 X* Not Listed 
GHCB 3408.944 5579.033 X* 1.000 
U10 -0.586 0.319 X 0.914 
V10 2.331 0.952 X 1.087 
WS10 4.333 3.811 X 0.889 
WD10 171.780 186.650 X 1.004 
V850 4.003 0.197 X 0.993 
WS850 8.287 7.238 X 0.935 
WD850 213.454 222.728 X 0.998 
U700 7.857 6.306 X 0.983 
V700 1.246 -2.583 X 1.004 
WS700 10.254 9.651 X 1.073 
U500 12.453 10.506 X 1.031 
V500 -0.581 -4.377 X* 1.051 
WS500 15.083 14.254 X 1.016 
UWSS700 8.444 5.987   
VWSS700 -1.085 -3.536   
UWSS500 13.040 10.187   
VWSS500 -2.911 -5.329   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.996 293.221 X* 0.938 
T850 289.934 286.872 X 1.090 
T700 279.307 277.959 X* 0.803 
SMC 456.819 492.804 X 1.001 
PW 27.916 20.910 X* 0.872 
4LI -1.731 2.946 X* 0.649 
CAPE 749.059 350.134 X* 0.999 
SRH 153.700 84.472 X* 1.006 
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Table B73 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 8.310e-3 6.254e-3 X* 1.071e81 
SH700 4.856e-3 2.930e-3 X* 5.623e302 
SH500 1.500e-3 8.707e-4 X* Not Listed 
GHCB 3184.854 5610.146 X* 1.000 
U10 -0.608 0.292 X 0.900 
V10 2.278 1.024 X 1.064 
WS10 4.356 3.842 X 0.865 
WD10 171.140 185.201 X* 1.004 
V850 4.055 0.339 X 0.981 
WS850 8.363 7.237 X 0.958 
WD850 212.765 222.244 X 0.997 
U700 7.836 6.293 X 0.991 
V700 1.373 -2.485 X 1.010 
WS700 10.259 9.605 X 1.050 
U500 12.486 10.462 X 1.015 
V500 -0.475 -4.273 X* 1.049 
WS500 15.118 14.160 X 1.036 
UWSS700 8.444 6.001   
VWSS700 -0.905 -3.509   
UWSS500 13.093 10.171   
VWSS500 -2.752 -5.297   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.106 293.296 X 0.953 
T850 290.011 286.945 X 1.091 
T700 279.286 278.001 X* 0.787 
SMC 456.826 492.647 X 1.001 
PW 28.411 21.021 X* 0.855 
4LI -1.933 2.886 X* 0.648 
CAPE 777.683 352.998 X* 0.999 
SRH 156.434 85.521 X* 1.005 
SH850 8.431e-3 6.269e-3 X* 2.118e89 
SH700 4.976e-3 2.952e-3 X* Not Listed 
SH500 1.544e-3 8.846e-4 X* Not Listed 
GHCB 2968.305 5553.379 X* 1.000 
U10 -0.628 0.255 X 0.896 
V10 2.198 1.078 X 1.038 
WS10 4.376 3.871 X 0.874 
WD10 170.127 184.275 X 1.003 
V850 4.072 0.493 X 0.970 
WS850 8.432 7.234 X 0.978 
WD850 212.469 222.074 X 0.999 
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Table B73 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U700 7.787 6.282 X 0.989 
V700 1.508 -2.387 X 1.031 
WS700 10.238 9.555 X 1.036 
U500 12.495 10.421 X 1.005 
V500 -0.388 -4.167 X 1.039 
WS500 15.139 14.068 X 1.048 
UWSS700 8.416 6.027   
VWSS700 -0.690 -3.464   
UWSS500 13.123 10.166   
VWSS500 -2.586 -5.245   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.170 293.413 X 0.957 
T850 290.028 287.022 X 1.087 
T700 279.241 278.027 X* 0.779 
SMC 456.958 492.488 X 1.002 
PW 28.962 21.174 X* 0.840 
4LI -2.079 2.806 X* 0.631 
CAPE 799.236 355.278 X* 0.999 
SRH 159.386 87.045 X* 1.005 
SH850 8.543e-3 6.293e-3 X* 1.714e83 
SH700 5.112e-3 2.985e-3 X* Not Listed 
SH500 1.600e-3 9.048e-4 X* Not Listed 
GHCB 2729.334 5643.798 X* 1.000 
U10 -0.634 0.237 X 0.922 
V10 2.091 1.118 X 0.983 
WS10 4.389 3.892 X 0.912 
WD10 169.977 183.700 X 1.003 
V850 4.066 0.663 X 0.985 
WS850 8.526 7.224 X 0.988 
WD850 211.812 222.293 X 0.999 
U700 7.740 6.276 X 1.001 
V700 1.657 -2.246 X 1.032 
WS700 10.233 9.509 X 1.013 
U500 12.491 10.413 X 1.000 
V500 -0.323 -4.041 X 1.031 
WS500 15.163 14.017 X 1.050 
UWSS700 8.373 6.039   
VWSS700 -0.434 -3.364   
UWSS500 13.124 10.176   
VWSS500 -2.414 -5.159   
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Table B73 continued. 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.208 293.525 X 0.953 
T850 290.033 287.103 X 1.084 
T700 279.195 278.053 X* 0.777 
SMC 457.152 492.331 X 1.001 
PW 29.488 21.329 X* 0.846 
4LI -2.204 2.725 X* 0.626 
CAPE 817.549 359.000 X* 1.000 
SRH 162.009 88.085 X* 1.004 
SH850 8.649e-3 6.319e-3 X 4.498e62 
SH700 5.235e-3 3.024e-3 X* Not Listed 
SH500 1.651e-3 9.253e-4 X* Not Listed 
GHCB 2547.302 5590.060 X* 1.000 
U10 -0.638 0.209 X 0.951 
V10 1.975 1.161 X 0.943 
WS10 4.419 3.905 X 0.944 
WD10 169.482 183.944 X 1.002 
V850 4.006 0.837 X 0.999 
WS850 8.621 7.201 X 0.995 
WD850 210.792 222.702 X 0.999 
U700 7.690 6.258 X 0.994 
V700 1.753 -2.118 X 1.043 
WS700 10.227 9.450 X 1.007 
U500 12.482 10.388 X 1.014 
V500 -0.280 -3.906 X 1.016 
WS500 15.172 13.961 X 1.038 
UWSS700 8.328 6.048   
VWSS700 -0.221 -3.279   
UWSS500 13.120 10.179   
VWSS500 -2.255 -5.067   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.232 293.643 X 0.968 
T850 290.010 287.186 X 1.086 
T700 279.168 278.080 X* 0.765 
SMC 457.408 492.177 X 1.001 
PW 29.931 21.480 X* 0.849 
4LI -2.298 2.627 X* 0.636 
CAPE 837.092 367.723 X* 0.999 
SRH 164.095 89.106 X* 1.003 
SH850 8.736e-3 6.338e-3 X 5.932e65 
SH700 5.331e-3 3.060e-3 X* Not Listed 
SH500 1.691e-3 9.445e-4 X* Not Listed 
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Table B73 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 2487.344 5601.488 X* 1.000 
U10 -0.654 0.185 X 0.951 
V10 1.855 1.216 X 0.918 
WS10 4.464 3.918 X 0.988 
WD10 168.413 183.494 X 1.001 
V850 3.905 1.020 X 1.000 
WS850 8.730 7.202 X 1.014 
WD850 210.406 222.535 X 0.999 
U700 7.696 6.243 X 1.009 
V700 1.826 -1.998 X 1.051 
WS700 10.267 9.413 X 0.990 
U500 12.463 10.378 X 1.002 
V500 -0.229 -3.779 X 1.009 
WS500 15.185 13.935 X 1.035 
UWSS700 8.350 6.057   
VWSS700 -2.904e-2 -3.214   
UWSS500 13.116 10.193   
VWSS500 -2.084 -4.995   
 
Tables for Chapter 10: Results: Overall 
Table B74. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation at LoLa.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.512 292.265 X* 0.955 
T850 288.608 286.049 X 1.010 
T700 278.494 277.222 X* 0.898 
T200 217.965 218.300 X 1.001 
SMC 471.141 500.717 X 1.001 
PW 26.435 21.047 X* 0.914 
4LI -0.388 3.110 X* 0.803 
CAPE 579.833 329.486 X* 1.000 
SRH 139.404 83.129 X* 1.004 
SH850 7.790e-3 6.287e-3 X* 6.151e49 
SH700 4.506e-3 2.994e-3 X* 6.293e214 
SH500 1.373e-3 8.708e-4 X* 1.219e263 
GHCB 3680.560 4869.488 X 1.000 
U10 -0.470 0.464 X 0.933 
V10 2.151 0.572 X* 1.140 
WS10 4.094 3.722 X 0.961 
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Table B74 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD10 170.768 190.912 X 1.001 
V850 3.290 -0.316 X 1.005 
WS850 7.873 7.160 X* 0.948 
WD850 216.688 229.371 X 0.998 
U700 7.707 6.551 X 1.035 
V700 0.300 -3.094 X 0.989 
U500 12.281 11.054 X 1.014 
V500 -1.258 -4.597 X* 1.040 
UWSS700 8.178 6.087   
VWSS700 -1.851 -3.666   
UWSS500 12.752 10.590   
VWSS500 -3.409 -5.169   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.621 292.336 X* 0.947 
T850 288.677 286.075 X 1.023 
T700 278.504 277.266 X* 0.875 
SMC 471.060 500.588 X 1.000 
PW 26.728 21.002 X* 0.921 
4LI -0.606 3.118 X* 0.779 
CAPE 605.824 333.223 X* 1.000 
SRH 141.077 82.711 X* 1.005 
SH850 7.875e-3 6.271e-3 X 4.448e43 
SH700 4.560e-3 2.979e-3 X* 1.613e224 
SH500 1.394e-3 8.722e-4 X* 1.082e259 
GHCB 3514.106 4927.554 X* 1.000 
U10 -0.510 0.435 X 0.939 
V10 2.145 0.618 X* 1.203 
WS10 4.108 3.712 X 0.960 
WD10 170.583 190.883 X 1.001 
V850 3.347 -0.246 X 1.004 
WS850 7.859 7.102 X* 0.946 
WD850 216.742 228.669 X 0.999 
U700 7.744 6.531 X 1.025 
V700 0.471 -3.027 X 0.993 
U500 12.348 11.045 X 1.017 
V500 -1.093 -4.544 X 0.977 
UWSS700 8.255 6.096   
VWSS700 -1.674 -3.645   
UWSS500 12.858 10.610   
VWSS500 -3.252 -5.162 X 1.073 
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Table B74 continued. 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.757 292.424 X* 0.942 
T850 288.748 286.110 X 1.037 
T700 278.510 277.309 X* 0.857 
SMC 470.967 500.452 X 1.000 
PW 27.035 20.976 X* 0.925 
4LI -0.836 3.109 X* 0.765 
CAPE 633.214 339.642 X* 1.000 
SRH 142.934 82.890 X* 1.006 
SH850 7.972e-3 6.260e-3 X 3.237e44 
SH700 4.616e-3 2.967e-3 X* 5.381e233 
SH500 1.414e-3 8.758e-4 X* 1.775e243 
GHCB 3362.629 4972.108 X* 1.000 
U10 -0.557 0.403 X 0.954 
V10 2.132 0.668 X* 1.130 
WS10 4.122 3.704 X 0.961 
WD10 170.104 190.605 X 1.000 
V850 3.419 -0.126 X 0.991 
WS850 7.846 7.055 X* 0.953 
WD850 216.131 227.421 X 0.999 
U700 7.774 6.529 X 1.007 
V700 0.629 -2.946 X 1.000 
U500 12.414 11.028 X 1.025 
V500 -0.951 -4.489 X* 1.042 
UWSS700 8.331 6.126   
VWSS700 -1.503 -3.614   
UWSS500 12.971 10.625   
VWSS500 -3.083 -5.157   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.919 292.539 X* 0.934 
T850 288.834 286.158 X 1.053 
T700 278.516 277.347 X* 0.850 
SMC 470.857 500.304 X 1.000 
PW 27.361 20.983 X* 0.921 
4LI -1.081 3.075 X* 0.741 
CAPE 663.400 347.712 X* 1.000 
SRH 144.892 83.093 X* 1.006 
SH850 8.077e-3 6.265e-3 X* 1.191e49 
SH700 4.678e-3 2.965e-3 X* 2.401e247 
SH500 1.436e-3 8.789e-4 X* 1.032e262 
GHCB 3235.676 5049.790 X* 1.000 
U10 -0.595 0.367 X 0.956 
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Table B74 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V10 2.123 0.718 X* 1.118 
WS10 4.129 3.702 X 0.951 
WD10 169.806 189.542 X 1.001 
V850 3.515 3.915e-2 X 0.998 
WS850 7.854 6.993 X* 0.941 
WD850 214.369 225.699 X 0.999 
U700 7.789 6.516 X 0.958 
V700 0.775 -2.861 X 0.999 
WS700 10.093 9.699 X* 1.063 
U500 12.461 10.996 X* 1.034 
V500 -0.843 -4.426 X* 1.042 
UWSS700 8.384 6.149   
VWSS700 -1.348 -3.579   
UWSS500 13.057 10.628   
VWSS500 -2.965 -5.144   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.081 292.663 X* .931 
T850 288.906 286.221 X* 1.156 
T700 278.498 277.385 X* 0.783 
SMC 470.892 500.155 X 1.001 
PW 27.756 21.028 X* 0.923 
4LI -1.224 3.021 X* 0.818 
CAPE 696.664 357.149 X* 1.000 
SRH 146.945 83.314 X* 1.007 
SH850 8.189e-3 6.272e-3 X* 4.980e73 
SH700 4.760e-3 2.969e-3 X* 7.077e246 
SH500 1.461e-3 8.857e-4 X* 1.523e295 
GHCB 3066.681 5003.897 X* 1.000 
U10 -0.624 0.334 X 0.935 
V10 2.088 0.778 X* 1.118 
WS10 4.160 3.719 X 0.943 
WD10 169.590 187.916 X* 1.002 
V850 3.549 0.256 X 0.978 
WS850 7.891 6.948 X 0.954 
WD850 212.759 223.035 X 0.998 
U700 7.786 6.507 X 0.952 
V700 0.886 -2.769 X 1.014 
WS700 10.082 9.644 X* 1.057 
WD700 254.996 260.270 X 1.001 
U500 12.489 10.969 X* 1.035 
V500 -0.743 -4.336 X* 1.042 
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Table B74 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 8.410 6.173   
VWSS700 -1.202 -3.547   
UWSS500 13.113 10.634   
VWSS500 -2.832 -5.114   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.215 292.775 X* 0.939 
T850 288.969 286.290 X* 1.254 
T700 278.478 277.424 X* 0.728 
SMC 470.925 500.003 X 1.001 
PW 28.170 21.094 X* 0.915 
4LI -1.349 2.961 X* 0.911 
CAPE 730.804 366.341 X 1.000 
SRH 149.114 83.916 X* 1.009 
SH850 8.304e-3 6.289e-3 X* 4.431e96 
SH700 4.850e-3 2.976e-3 X* 2.027e255 
SH500 1.489e-3 8.936e-4 X* Not Listed 
GHCB 2859.764 5035.711 X* 1.000 
U10 -0.651 0.295 X 0.922 
V10 2.044 0.837 X* 1.102 
WS10 4.182 3.738 X 0.919 
WD10 168.967 186.262 X* 1.003 
V850 3.579 0.413 X 0.967 
WS850 7.948 6.918 X 0.976 
WD850 211.688 221.237 X 0.998 
U700 7.779 6.494 X 0.958 
V700 0.996 -2.685 X 1.027 
WS700 10.072 9.586 X 1.038 
WD700 254.271 260.326 X 1.000 
U500 12.503 10.945 X 1.031 
V500 -0.668 -4.253 X* 1.037 
WS500 15.046 14.441 X 1.004 
UWSS700 8.430 6.199   
VWSS700 -1.049 -3.522   
UWSS500 13.155 10.650   
VWSS500 -2.712 -5.090   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.324 292.883 X* 0.943 
T850 289.025 286.359 X* 1.334 
T700 278.450 277.463 X* 0.688 
SMC 470.986 499.843 X 1.001 
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Table B74 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
PW 28.605 21.203 X* 0.904 
4LI -1.436 2.897 X 0.991 
CAPE 755.165 372.928 X 1.000 
SRH 151.098 85.048 X* 1.008 
SH850 8.407e-3 6.317e-3 X* 2.040e116 
SH700 4.951e-3 2.993e-3 X* 8.695e271 
SH500 1.528e-3 9.074e-4 X* Not Listed 
GHCB 2686.166 4987.260 X* 1.000 
U10 -0.671 0.244 X* 0.919 
V10 1.981 0.887 X 1.067 
WS10 4.199 3.766 X 0.923 
WD10 167.935 184.799 X* 1.003 
V850 3.583 0.519 X 0.965 
WS850 8.005 6.899 X 0.992 
WD850 211.469 221.161 X 0.999 
U700 7.744 6.490 X 0.974 
V700 1.091 -2.591 X 1.040 
WS700 10.046 9.540 X 1.018 
WD700 253.683 260.681 X 1.000 
U500 12.500 10.925 X 1.024 
V500 -0.609 -4.157 X* 1.030 
WS500 15.051 14.366 X 1.005 
UWSS700 8.415 6.247   
VWSS700 -0.890 -3.478   
UWSS500 13.172 10.681   
VWSS500 -2.590 -5.044   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.408 293.030 X* 0.942 
T850 289.035 286.437 X* 1.287 
T700 278.406 277.495 X* 0.698 
SMC 471.169 499.679 X 1.001 
PW 29.126 21.340 X* 0.901 
4LI -1.690 2.812 X* 0.903 
CAPE 775.950 379.847 X 1.000 
SRH 152.609 86.295 X* 1.006 
SH850 8.517e-3 6.351e-3 X* 3.712e96 
SH700 5.070e-3 3.020e-3 X* 4.597e303 
SH500 1.575e-3 9.235e-4 X* Not Listed 
GHCB 2468.534 5035.037 X* 1.000 
U10 -0.680 0.209 X 0.929 
V10 1.893 0.934 X 1.020 
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Table B74 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS10 4.221 3.784 X 0.942 
WD10 167.543 183.053 X 1.002 
V850 3.548 0.539 X 0.974 
WS850 8.066 6.881 X 1.006 
WD850 211.152 223.109 X 0.999 
U700 7.698 6.487 X 0.981 
V700 1.163 -2.476 X 1.048 
WS700 10.022 9.505 X 1.000 
WD700 253.309 260.620 X 0.999 
U500 12.492 10.927 X 1.016 
V500 -0.603 -4.061 X 1.016 
WS500 15.055 14.327 X 1.020 
UWSS700 8.379 6.278   
VWSS700 -0.730 -3.410   
UWSS500 13.172 10.718   
VWSS500 -2.496 -4.995   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.448 293.154 X* 0.935 
T850 289.031 286.515 X* 1.183 
T700 278.363 277.524 X* 0.737 
SMC 471.478 499.518 X 1.001 
PW 29.651 21.483 X* 0.908 
4LI -1.914 2.732 X* 0.775 
CAPE 793.262 386.787 X* 1.000 
SRH 154.228 87.251 X* 1.005 
SH850 8.621e-3 6.385e-3 X* 2.660e60 
SH700 5.189e-3 3.053e-3 X* Not Listed 
SH500 1.628e-3 9.404e-4 X* Not Listed 
GHCB 2300.237 5009.745 X* 1.000 
U10 -0.685 0.176 X 0.928 
V10 1.793 0.983 X 0.978 
WS10 4.252 3.792 X 0.976 
WD10 167.663 181.560 X* 1.003 
V850 3.499 0.600 X 0.986 
WS850 8.141 6.863 X 1.009 
WD850 210.740 224.666 X 0.999 
U700 7.661 6.473 X 0.986 
V700 1.211 -2.366 X* 1.055 
WS700 10.006 9.460 X 0.994 
WD700 252.939 260.564 X 0.999 
U500 12.470 10.917 X 1.018 
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Table B74 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V500 -0.595 -3.953 X 0.999 
WS500 15.048 14.283 X 1.024 
UWSS700 8.345 6.297   
VWSS700 -0.582 -3.350   
UWSS500 13.155 10.742   
VWSS500 -2.388 -4.937   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.452 293.252 X* 0.944 
T850 289.001 286.594 X 1.063 
T700 278.339 277.557 X* 0.786 
SMC 471.881 499.364 X 1.001 
PW 30.079 21.628 X* 0.905 
4LI -2.086 2.650 X* 0.651 
CAPE 805.388 393.450 X* 0.999 
SRH 155.466 88.205 X* 1.004 
SH850 8.705e-3 6.407e-3 X 2.659e37 
SH700 5.278e-3 3.089e-3 X* Not Listed 
SH500 1.671e-3 9.565e-4 X* Not Listed 
SH200 3.896e-5 3.768e-5 X 0.000 
GHCB 2221.489 5014.179 X* 1.000 
U10 -0.687 0.147 X 0.941 
V10 1.680 1.041 X 0.945 
WS10 4.288 3.799 X 0.992 
WD10 167.954 179.963 X 1.002 
V850 3.400 0.702 X 0.989 
WS850 8.234 6.858 X 1.026 
WD850 211.145 224.790 X 1.000 
U700 7.676 6.460 X 0.989 
V700 1.239 -2.266 X* 1.068 
WS700 10.045 9.417 X 0.984 
WD700 252.786 260.126 X 1.000 
U500 12.445 10.917 X 1.003 
V500 -0.594 -3.850 X 0.986 
WS500 15.055 14.257 X 1.037 
UWSS700 8.363 6.313   
VWSS700 -0.441 -3.307   
UWSS500 13.132 10.771   
VWSS500 -2.273 -4.891   
 
 
637 
Table B75. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation at LoLaM.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.222 292.821 X 0.970 
T850 289.265 286.646 X 0.971 
T700 279.072 277.743 X* 0.921 
SMC 470.515 497.981 X 1.001 
PW 26.797 21.839 X* 0.930 
4LI -0.690 2.743 X* 0.792 
CAPE 644.235 358.556 X* 1.000 
SRH 137.745 82.943 X* 1.004 
SH850 8.036e-3 6.527e-3 X 2.611e37 
SH700 4.507e-3 3.082e-3 X* 4.204e196 
SH500 1.338e-3 8.928e-4 X* 1.302e225 
GHCB 3972.946 4731.348 X 1.000 
U10 -0.499 0.238 X 0.981 
V10 2.417 0.488 X* 1.166 
WS10 4.120 3.622 X 0.937 
WD10 171.075 184.560 X 1.001 
V850 3.814 -0.220 X 1.019 
WS850 8.023 6.904 X 0.969 
WD850 214.492 225.013 X 0.999 
U700 7.193 6.181 X 0.992 
V700 0.444 -2.946 X 0.988 
U500 11.534 10.437 X* 1.035 
V500 -1.297 -4.303 X* 1.036 
UWSS700 7.692 5.943   
VWSS700 -1.973 -3.434   
UWSS500 12.032 10.200   
VWSS500 -3.714 -4.791   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.355 292.880 X* 0.964 
T850 289.343 286.665 X 0.976 
T700 279.087 277.776 X* 0.905 
SMC 470.377 497.854 X 1.001 
PW 27.121 21.801 X* 0.934 
4LI -0.919 2.743 X* 0.764 
CAPE 676.203 265.983 X* 1.000 
SRH 139.214 82.478 X* 1.005 
SH850 8.124e-3 6.505e-3 X 1.189e31 
SH700 4.569e-3 3.071e-3 X* 3.595e207 
SH500 1.363e-3 8.933e-4 X* 3.108e238 
GHCB 3867.597 4806.527 X 1.000 
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Table B75 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U10 -0.520 0.206 X 0.975 
V10 2.447 0.533 X* 1.162 
WS10 4.143 3.616 X 0.933 
WD10 171.213 183.612 X 1.001 
V850 3.899 -0.148 X 1.011 
WS850 8.048 6.862 X 0.970 
WD850 214.374 224.709 X 0.999 
U700 7.238 6.128 X 0.979 
V700 0.619 -2.890 X 0.996 
U500 11.620 10.388 X* 1.043 
V500 -1.146 -4.262 X* 1.032 
UWSS700 7.758 5.922   
VWSS700 -1.828 -3.422   
UWSS500 12.141 10.182   
VWSS500 -3.593 -4.795   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.506 292.960 X* 0.955 
T850 289.425 286.695 X 0.999 
T700 279.096 277.813 X* 0.882 
SMC 470.228 497.720 X 1.001 
PW 27.454 21.766 X* 0.938 
4LI -1.160 2.734 X* 0.751 
CAPE 711.266 374.040 X* 1.000 
SRH 140.788 82.372 X* 1.005 
SH850 8.221e-3 6.481e-3 X 1.616e29 
SH700 4.633e-3 3.060e-3 X* 5.696e216 
SH500 1.386e-3 8.946e-4 X* 2.185e238 
GHCB 3709.291 4847.951 X 1.000 
U10 -0.541 0.173 X 0.976 
V10 2.479 0.582 X* 1.164 
WS10 4.166 3.612 X 0.945 
WD10 171.424 182.568 X 1.002 
V850 3.997 -3.535e-2 X 1.005 
WS850 8.085 6.825 X 0.976 
WD850 213.778 223.552 X 0.999 
U700 7.271 6.088 X 0.969 
V700 0.766 -2.819 X 0.998 
U500 11.696 10.331 X* 1.051 
V500 -1.022 -4.226 X* 1.029 
UWSS700 7.813 5.915   
VWSS700 -1.713 -3.401   
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Table B75 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS500 12.237 10.159   
VWSS500 -3.501 -4.808   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.682 293.072 X* 0.941 
T850 289.522 286.735 X 1.031 
T700 279.108 277.846 X* 0.884 
SMC 470.056 497.574 X 1.001 
PW 27.786 21.759 X 0.957 
4LI -1.401 2.702 X* 0.736 
CAPE 745.933 382.522 X* 1.000 
SRH 142.336 82.296 X* 1.005 
SH850 8.325e-3 6.474e-3 X 3.766e26 
SH700 4.702e-3 3.059e-3 X* 9.222e205 
SH500 1.404e-3 8.962e-4 X* 1.323e236 
GHCB 3602.234 4833.094 X 1.000 
U10 -0.553 0.143 X 1.036 
V10 2.513 0.634 X* 1.176 
WS10 4.194 3.613 X 0.927 
WD10 171.703 181.996 X 1.001 
U850 3.260 2.830 X* 0.941 
V850 4.123 0.114 X 1.005 
WS850 8.130 6.773 X 1.005 
WD850 212.766 221.719 X 0.999 
U700 7.305 6.041 X 0.975 
V700 0.905 -2.731 X 0.998 
U500 11.753 10.272 X* 1.059 
V500 -0.924 -4.177 X* 1.028 
UWSS700 7.858 5.898   
VWSS700 -1.608 -3.365   
UWSS500 12.306 10.128   
VWSS500 -3.437 -4.811   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.858 293.194 X* 0.943 
T850 289.617 286.789 X* 1.175 
T700 279.102 277.880 X* 0.770 
SMC 470.021 497.424 X 1.001 
PW 28.140 21.788 X* 0.955 
4LI -1.457 2.660 X* 0.884 
CAPE 781.352 388.975 X 1.000 
SRH 144.025 82.096 X* 1.006 
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Table B75 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 8.432e-3 6.476e-3 X* 7.958e58 
SH700 4.778e-3 3.064e-3 X* 1.662e197 
SH500 1.421e-3 9.005e-4 X* 1.110e263 
GHCB 3445.438 4862.948 X* 1.000 
U10 -0.551 0.115 X 1.011 
V10 2.534 0.693 X* 1.165 
WS10 4.240 3.631 X 0.932 
WD10 171.530 181.165 X 1.002 
U850 3.290 2.671 X 0.951 
V850 4.216 0.310 X 0.994 
WS850 8.218 6.730 X 1.007 
WD850 211.966 218.774 X 0.999 
U700 7.328 6.006 X 0.972 
V700 1.014 -2.638 X 1.013 
U500 11.799 10.236 X* 1.051 
V500 -0.842 -4.100 X* 1.028 
UWSS700 7.879 5.891   
VWSS700 -1.520 -3.330   
UWSS500 12.350 10.121   
VWSS500 -3.376 -4.793   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.009 293.305 X* 0.944 
T850 289.704 286.847 X* 1.288 
T700 279.097 277.913 X* 0.712 
SMC 469.979 497.271 X 1.001 
PW 28.501 21.844 X 0.960 
4LI -1.495 2.611 X 0.996 
CAPE 815.506 396.187 X 1.000 
SRH 145.777 82.368 X* 1.007 
SH850 8.536e-3 6.490e-3 X* 3.770e76 
SH700 4.861e-3 3.076e-3 X* 2.470e193 
SH500 1.441e-3 9.071e-4 X* 6.983e277 
GHCB 3305.053 4895.334 X* 1.000 
U10 -0.546 7.631e-2 X 1.013 
V10 2.537 0.752 X* 1.158 
WS10 4.276 3.648 X 0.917 
WD10 171.252 179.911 X 1.002 
U850 3.342 2.566 X* 0.943 
V850 4.311 0.453 X 0.988 
WS850 8.325 6.693 X 1.022 
U700 7.348 5.973 X 0.977 
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Table B75 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V700 1.132 -2.547 X 1.022 
WS700 9.700 9.238 X 0.990 
U500 11.835 10.202 X* 1.048 
V500 -0.775 -4.030 X* 1.030 
UWSS700 7.894 5.896   
VWSS700 -1.405 -3.298   
UWSS500 12.381 10.126   
VWSS500 -3.313 -4.782   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.144 293.419 X* 0.940 
T850 289.790 286.909 X* 1.086 
T700 279.086 277.947 X* 0.796 
SMC 469.932 497.109 X 1.001 
PW 28.842 21.944 X* 0.947 
4LI -1.508 2.555 X* 0.710 
CAPE 842.351 401.062 X* 1.000 
SRH 147.086 83.271 X* 1.006 
SH850 8.629e-3 6.520e-3 X 3.909e23 
SH700 4.939e-3 3.096e-3 X* 6.982e244 
SH500 1.468e-3 9.181e-4 X* 2.395e279 
GHCB 3194.861 4943.252 X* 1.000 
U10 -0.540 2.442e-2 X 1.043 
V10 2.523 0.800 X* 1.140 
WS10 4.299 3.669 X 0.908 
WD10 170.950 177.679 X 1.001 
U850 3.398 2.513 X* 0.944 
V850 4.362 0.562 X 0.978 
WS850 8.417 6.667 X 1.041 
U700 7.342 5.963 X 0.952 
V700 1.239 -2.453 X 1.020 
WS700 9.702 9.186 X 1.001 
U500 11.866 10.175 X* 1.059 
V500 -0.713 -3.956 X 1.020 
WS500 14.381 13.782 X 1.002 
UWSS700 7.883 5.939   
VWSS700 -1.284 -3.253   
UWSS500 12.406 10.151   
VWSS500 -3.235 -4.756   
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Table B75 continued. 
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.281 293.571 X* 0.933 
T850 289.843 286.983 X* 1.346 
T700 279.064 277.975 X* 0.682 
SMC 469.920 496.943 X 1.001 
PW 29.202 22.074 X* 0.946 
4LI -1.831 2.483 X 0.993 
CAPE 867.976 407.363 X 1.000 
SRH 148.719 84.281 X* 1.008 
SH850 8.718e-3 6.552e-3 X* 3.180e86 
SH700 5.024e-3 3.127e-3 X* 2.061e214 
SH500 1.495e-3 9.325e-4 X* 2.217e306 
GHCB 3023.144 4945.143 X* 1.000 
U10 -0.521 -1.179e-2 X* 1.094 
V10 2.474 0.848 X* 1.116 
WS10 4.331 3.680 X 0.929 
U850 3.434 2.552 X* 0.936 
V850 4.363 0.596 X 0.977 
WS850 8.498 6.643 X 1.037 
U700 7.354 5.949 X 0.978 
V700 1.339 -2.339 X 1.036 
WS700 9.737 9.138 X 0.991 
U500 11.922 10.171 X* 1.045 
V500 -0.690 -3.879 X 1.025 
WS500 14.440 13.736 X 0.996 
UWSS700 7.875 5.961   
VWSS700 -1.134 -3.187   
UWSS500 12.443 10.182   
VWSS500 -3.164 -4.727   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.375 293.694 X* 0.932 
T850 289.885 287.055 X* 1.239 
T700 279.042 278.002 X* 0.725 
SMC 469.928 496.780 X 1.001 
PW 29.548 22.208 X* 0.941 
4LI -2.125 2.421 X* 0.855 
CAPE 888.058 412.628 X 1.000 
SRH 150.473 85.247 X* 1.006 
SH850 8.798e-3 6.581e-3 X* 1.300e56 
SH700 5.102e-3 3.160e-3 X* 2.496e243 
SH500 1.526e-3 9.487e-4 X* 6.190e293 
GHCB 2883.845 4950.912 X* 1.000 
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Table B75 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U10 -0.493 -4.723e-2 X* 1.105 
V10 2.415 0.896 X 1.070 
WS10 4.366 3.690 X 0.952 
U850 3.480 2.578 X 0.947 
V850 4.346 0.663 X 0.986 
WS850 8.580 6.623 X 1.040 
U700 7.381 5.924 X 0.966 
V700 1.423 -2.228 X 1.042 
WS700 9.778 9.075 X 0.995 
U500 11.974 10.160 X* 1.049 
V500 -0.666 -3.788 X 1.012 
WS500 14.492 13.683 X 1.000 
UWSS700 7.873 5.971   
VWSS700 -0.993 -3.124   
UWSS500 12.466 10.207   
VWSS500 -3.081 -4.683   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.426 293.791 X* 0.933 
T850 289.899 287.130 X* 1.099 
T700 279.028 278.035 X* 0.787 
SMC 470.000 496.623 X 1.001 
PW 29.861 22.341 X* 0.935 
4LI -2.371 2.352 X* 0.684 
CAPE 899.913 418.646 X* 0.999 
SRH 152.146 86.376 X* 1.004 
SH850 8.865e-3 6.598e-3 X 3.574e27 
SH700 5.170e-3 3.195e-3 X* 2.809e282 
SH500 1.557e-3 9.643e-4 X* 7.326e267 
GHCB 2771.211 4961.020 X* 1.000 
U10 -0.458 -8.117e-2 X* 1.119 
V10 2.326 0.951 X 1.033 
WS10 4.392 3.699 X 0.989 
U850 3.559 2.610 X 0.960 
V850 4.291 0.770 X 0.988 
WS850 8.684 6.622 X 1.033 
U700 7.453 5.895 X 0.957 
V700 1.508 -2.125 X* 1.050 
WS700 9.861 9.012 X 1.002 
U500 12.026 10.158 X* 1.046 
V500 -0.649 -3.694 X 1.001 
WS500 14.560 13.646 X 1.010 
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Table B75 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS700 7.912 5.976   
VWSS700 -0.818 -3.076   
UWSS500 12.484 10.239   
VWSS500 -2.975 -4.644   
 
Table B76. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation at LoLaP.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 292.846 291.661 X* 0.961 
T850 287.857 285.470 X 1.011 
T700 277.867 276.636 X* 0.921 
T200 218.041 218.395 X 0.999 
SMC 466.432 498.063 X 1.000 
PW 25.193 20.627 X* 0.927 
4LI 0.225 3.365 X* 0.813 
CAPE 487.894 310.126 X* 0.999 
SRH 135.526 84.871 X* 1.004 
SH850 7.378e-3 6.098e-3 X 1.516e44 
SH700 4.260e-3 2.956e-3 X* 2.970e176 
SH500 1.325e-3 8.733e-4 X* 1.392e228 
GHCB 3837.665 4793.759 X 1.000 
U10 -0.403 0.666 X 0.964 
V10 1.802 0.619 X* 1.117 
WS10 4.034 3.872 X* 0.883 
WD10 172.882 195.701 X 1.000 
U850 3.302 3.756 X* 0.918 
V850 2.666 -0.362 X 0.999 
WS850 218.624 235.995 X 0.999 
U700 8.084 6.905 X* 1.097 
V700 2.014e-2 -3.132 X 0.981 
U500 12.921 11.533 X 1.003 
V500 -1.271 -4.806 X* 1.045 
WD500 266.625 274.101 X 0.998 
UWSS700 8.487 6.239   
VWSS700 -1.782 -3.752   
UWSS500 13.324 10.867   
VWSS500 -3.073 -5.426   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 292.923 291.737 X* 0.951 
T850 287.897 285.497 X 1.029 
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Table B76 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
T700 277.877 276.686 X* 0.902 
SMC 466.329 497.945 X 1.000 
PW 25.405 20.604 X* 0.936 
4LI 5.105e-2 3.362 X* 0.793 
CAPE 503.169 312.688 X* 0.999 
SRH 136.562 84.929 X* 1.004 
SH850 7.441e-3 6.091e-3 X 2.803e40 
SH700 4.300e-3 2.942e-3 X* 3.363e176 
SH500 1.338e-3 8.751e-4 X* 2.950e223 
GHCB 3721.127 4887.191 X 1.000 
U10 -0.447 0.639 X 0.941 
V10 1.764 0.664 X* 1.107 
WS10 4.044 3.869 X* 0.883 
WD10 171.832 194.234 X 1.001 
U850 3.218 3.713 X* 0.915 
V850 2.663 -0.296 X 0.999 
WD850 217.786 235.869 X 0.999 
U700 8.092 6.919 X* 1.095 
V700 0.172 -3.060 X 0.974 
WD700 257.263 263.741 X 0.999 
U500 12.970 11.555 X 1.008 
V500 -1.098 -4.742 X* 1.051 
WD500 265.889 274.028 X 0.998 
UWSS700 8.539 6.281   
VWSS700 -1.593 -3.723   
UWSS500 13.417 10.916   
VWSS500 -2.862 -5.406   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.024 291.834 X* 0.944 
T850 287.937 285.531 X 1.033 
T700 277.886 276.732 X* 0.895 
SMC 466.216 497.820 X* 1.000 
PW 25.629 20.603 X* 0.931 
4LI -0.127 3.341 X* 0.779 
CAPE 520.118 318.666 X* 0.999 
SRH 137.621 85.388 X* 1.005 
SH850 7.511e-3 6.087e-3 X* 3.802e47 
SH700 4.344e-3 2.933e-3 X* 1.211e188 
SH500 1.352e-3 8.788e-4 X* 9.498e229 
GHCB 3613.974 4907.112 X 1.000 
U10 -0.493 0.609 X 0.960 
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Table B76 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V10 1.711 0.712 X* 1.092 
WS10 4.049 3.869 X* 0.881 
WD10 170.308 193.108 X 1.000 
U850 3.102 3.638 X* 0.916 
V850 2.679 -0.181 X 0.999 
WD850 216.218 234.973 X 0.999 
U700 8.099 6.938 X* 1.079 
V700 0.322 -2.976 X 0.975 
WD700 256.475 264.160 X 0.999 
U500 13.019 11.573 X 1.013 
V500 -0.944 -4.668 X* 1.052 
WD500 265.441 274.284 X 0.998 
UWSS700 8.592 6.329   
VWSS700 -1.388 -3.688   
UWSS500 13.512 10.964   
VWSS500 -2.654 -5.380   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.165 291.956 X* 0.941 
T850 287.991 285.574 X 1.031 
T700 277.893 276.776 X* 0.897 
SMC 466.079 497.682 X 1.000 
PW 25.863 20.629 X* 0.915 
4LI -0.326 3.292 X* 0.765 
CAPE 542.703 327.442 X* 0.999 
SRH 138.795 85.794 X* 1.004 
SH850 7.590e-3 6.100e-3 X* 1.144e56 
SH700 4.389e-3 2.929e-3 X* 6.137e212 
SH500 1.365e-3 8.830e-4 X* 3.855e240 
GHCB 3549.433 4970.442 X* 1.000 
U10 -0.531 0.575 X 0.967 
V10 1.663 0.760 X 1.069 
WS10 4.053 3.873 X* 0.892 
WD10 169.471 192.253 X 1.000 
U850 2.972 3.521 X* 0.920 
V850 2.726 -1.092e-2 X 0.996 
WD850 214.718 233.010 X 1.000 
U700 8.092 6.952 X* 1.070 
V700 0.455 -2.899 X 0.986 
WD700 256.082 264.583 X 0.999 
U500 13.055 11.578 X 1.015 
V500 -0.820 -4.589 X* 1.048 
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Table B76 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD500 265.214 274.293 X 0.998 
UWSS700 8.623 6.377   
VWSS700 -1.208 -3.659   
UWSS500 13.587 11.003   
VWSS500 -2.483 -5.349   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.304 292.091 X* 0.935 
T850 288.044 285.634 X 1.028 
T700 277.876 276.821 X* 0.886 
SMC 466.009 497.535 X 1.000 
PW 26.129 20.687 X* 0.911 
4LI -0.487 3.231 X* 0.736 
CAPE 569.164 338.637 X* 0.999 
SRH 140.220 86.133 X* 1.004 
SH850 7.673e-3 6.115e-3 X* 8.514e61 
SH700 4.447e-3 2.936e-3 X* 6.968e234 
SH500 1.376e-3 8.913e-4 X* 1.285e258 
GHCB 3394.594 4952.828 X* 1.000 
U10 -0.563 0.547 X 0.964 
V10 1.591 0.820 X 1.041 
WS10 4.075 3.880 X 0.928 
WD10 168.842 191.828 X 0.999 
U850 2.869 3.355 X* 0.945 
V850 2.730 0.232 X 0.990 
WS850 7.595 7.197 X 0.986 
WD850 213.449 229.725 X 1.000 
U700 8.065 6.961 X 1.048 
V700 0.542 -2.818 X 1.002 
WD700 255.653 264.323 X 0.999 
U500 13.056 11.580 X 0.990 
V500 -0.730 -4.491 X* 1.048 
WS500 15.666 15.039 X 1.035 
WD500 265.119 274.294 X 0.999 
UWSS700 8.628 6.413   
VWSS700 -1.048 -3.638   
UWSS500 13.619 11.033   
VWSS500 -2.321 -5.312   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.428 292.209 X* 0.940 
T850 288.091 285.703 X 1.025 
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Table B76 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
T700 277.854 276.870 X* 0.872 
SMC 465.933 497.386 X 1.001 
PW 26.414 20.767 X* 0.912 
4LI -0.644 3.162 X* 0.719 
CAPE 596.103 349.618 X* 0.999 
SRH 141.966 86.759 X* 1.004 
SH850 7.762e-3 6.141e-3 X* 1.243e59 
SH700 4.512e-3 2.946e-3 X* 7.872e249 
SH500 1.388e-3 9.009e-4 X* 2.540e252 
GHCB 3256.725 4957.063 X* 1.000 
U10 -0.601 0.514 X 0.947 
V10 1.521 0.875 X 1.003 
WS10 4.097 3.888 X 0.935 
WD10 168.781 191.139 X 0.999 
U850 2.798 3.256 X 0.956 
V850 2.723 0.412 X 0.988 
WS850 7.628 7.172 X 0.988 
WD850 212.926 227.403 X 1.001 
U700 8.029 6.975 X 1.035 
V700 0.619 -2.748 X 1.021 
WD700 255.045 264.255 X 0.998 
U500 13.045 11.592 X 0.985 
V500 -0.671 -4.402 X* 1.040 
WS500 15.662 14.981 X* 1.042 
WD500 264.990 274.287 X 1.000 
UWSS700 8.630 6.461   
VWSS700 -0.902 -3.623   
UWSS500 13.646 11.078   
VWSS500 -2.192 -5.277   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.531 292.324 X* 0.943 
T850 288.133 285.778 X 1.029 
T700 277.828 276.915 X* 0.856 
SMC 465.848 497.231 X 1.001 
PW 26.687 20.875 X* 0.910 
4LI -0.772 3.096 X* 0.704 
CAPE 615.622 357.691 X* 0.999 
SRH 143.725 87.650 X* 1.004 
SH850 7.842e-3 6.170e-3 X* 8.783e59 
SH700 4.580e-3 2.963e-3 X* 6.347e267 
SH500 1.402e-3 9.154e-4 X* 5.742e252 
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Table B76 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 3125.533 4907.742 X* 1.000 
U10 -0.624 0.479 X 0.930 
V10 1.444 0.930 X 0.964 
WS10 4.118 3.902 X 0.957 
WD10 168.176 190.400 X 0.999 
U850 2.753 3.245 X 0.968 
V850 2.692 0.519 X 0.988 
WS850 7.655 7.166 X 0.987 
WD850 212.581 226.740 X 1.001 
U700 7.984 6.998 X 1.034 
V700 0.676 -2.661 X 1.041 
WD700 254.532 264.437 X 0.998 
U500 13.014 11.608 X 0.982 
V500 -0.643 -4.299 X 1.025 
WS500 15.651 14.943 X* 1.043 
WD500 265.014 274.313 X 1.000 
UWSS700 8.609 6.519   
VWSS700 -0.768 -3.590   
UWSS500 13.638 11.129   
VWSS500 -2.086 -5.229   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.633 282.482 X* 0.943 
T850 288.143 285.863 X 1.037 
T700 277.793 276.950 X* 0.841 
SMC 465.919 497.071 X 1.001 
PW 26.969 21.016 X* 0.908 
4LI -0.955 3.006 X* 0.684 
CAPE 629.575 366.212 X* 0.999 
SRH 144.901 88.602 X* 1.003 
SH850 7.923e-3 6.205e-3 X* 6.029e59 
SH700 4.646e-3 2.988e-3 X* 1.578e289 
SH500 1.418e-3 9.317e-4 X* 1.790e237 
GHCB 2909.355 4881.867 X* 1.000 
U10 -0.642 0.457 X 0.922 
V10 1.378 0.973 X 0.939 
WS10 4.162 3.916 X 0.977 
WD10 167.655 189.527 X 1.000 
U850 2.689 3.347 X 0.980 
V850 2.630 0.514 X 0.987 
WS850 7.677 7.159 X 0.982 
WD850 212.132 228.401 X 1.000 
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Table B76 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U700 7.908 7.011 X 1.024 
V700 0.698 -2.550 X 1.041 
WD700 254.199 264.979 X 0.998 
U500 12.982 11.634 X 0.989 
V500 -0.664 -4.186 X 1.018 
WS500 15.640 14.924 X* 1.042 
WD500 265.076 274.330 X 1.001 
UWSS700 8.549 6.554   
VWSS700 -0.680 -3.523   
UWSS500 13.623 11.177   
VWSS500 -2.042 -5.159   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.687 292.617 X* 0.940 
T850 288.145 285.946 X 1.058 
T700 277.754 276.979 X* 0.829 
SMC 466.008 496.915 X 1.001 
PW 27.266 21.165 X* 0.913 
4LI -1.110 2.920 X* 0.680 
CAPE 641.696 375.602 X* 0.999 
SRH 146.178 89.384 X* 1.003 
SH850 8.003e-3 6.242e-3 X* 8.358e59 
SH700 4.711e-3 3.020e-3 X* 1.565e280 
SH500 1.438e-3 9.480e-4 X* 4.797e242 
GHCB 2719.460 4845.465 X* 1.000 
U10 -0.653 0.434 X 0.914 
V10 1.300 1.019 X* 0.928 
WS10 4.212 3.919 X 1.008 
WD10 166.757 188.684 X 1.000 
U850 2.639 3.434 X 0.980 
V850 2.562 0.548 X 0.988 
WS850 7.712 7.146 X 0.980 
WD850 211.240 229.693 X 1.000 
U700 7.836 7.012 X 1.020 
V700 0.691 -2.437 X 1.037 
WD700 254.089 265.115 X 0.998 
U500 12.944 11.638 X 0.988 
V500 -0.680 -4.064 X 1.009 
WS500 15.623 14.892 X* 1.047 
WD500 264.890 273.889 X 1.000 
UWSS700 8.490 6.578   
VWSS700 -0.609 -3.456   
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Table B76 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS500 13.597 11.203   
VWSS500 -1.980 -5.083   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.707 292.724 X* 0.938 
T850 288.125 286.029 X 1.047 
T700 277.728 277.010 X* 0.840 
SMC 466.141 496.769 X 1.000 
PW 27.544 21.318 X* 0.915 
4LI -1.208 2.837 X* 0.672 
CAPE 647.886 382.946 X* 0.999 
SRH 146.729 90.185 X* 1.002 
SH850 8.073e-3 6.268e-3 X* 4.492e61 
SH700 4.765e-3 3.058e-3 X* 6.994e272 
SH500 1.460e-3 9.624e-4 X* 2.859e243 
GHCB 2580.285 4779.933 X* 1.000 
U10 -0.671 0.406 X 0.921 
WS10 4.260 3.920 X 1.019 
WD10 166.229 187.861 X 1.000 
U850 2.616 3.486 X 0.970 
V850 2.461 0.622 X 0.979 
WS850 7.777 7.137 X 0.993 
WD850 211.120 229.948 X 1.000 
U700 7.782 7.007 X 1.020 
V700 0.660 -2.329 X 0.957 
WD700 254.188 264.864 X 0.999 
U500 12.919 11.636 X 0.993 
V500 -0.699 -3.944 X 1.004 
WS500 15.631 14.863 X* 1.041 
WD500 264.571 272.943 X 1.000 
UWSS700 8.453 6.601   
VWSS700 -0.547 -3.386 X* 1.083 
UWSS500 13.590 11.230   
VWSS500 -1.906 -5.000   
 
Table B77. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation at LoMLa.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.646 292.436 X* 0.965 
T850 289.163 286.542 X 1.003 
T700 278.825 277.491 X* 0.875 
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Table B77 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 455.398 492.131 X 1.001 
PW 25.925 20.887 X* 0.911 
4LI -0.752 2.981 X* 0.765 
CAPE 591.732 317.133 X* 1.000 
SRH 144.881 85.369 X* 1.007 
SH850 7.880e-3 6.275e-3 X* 8.470e70 
SH700 4.577e-3 3.081e-3 X* 5.869e200 
SH500 1.394e-3 9.111e-4 X* 3.171e268 
GHCB 3967.852 5063.657 X 1.000 
U10 -0.571 0.325 X 0.960 
V10 2.104 0.769 X* 1.105 
WS10 4.110 3.753 X 0.942 
WD10 170.902 187.816 X 1.002 
V850 3.428 0.115 X 0.980 
WS850 7.844 7.107 X* 0.945 
WD850 211.406 227.105 X 0.999 
U700 7.480 6.484 X 1.012 
V700 0.692 -2.834 X 1.028 
U500 12.251 10.957 X 1.023 
V500 -0.973 -4.338 X* 1.035 
UWSS700 8.051 6.159   
VWSS700 -1.412 -3.603   
UWSS500 12.822 10.632   
VWSS500 -3.077 -5.107   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.759 292.504 X* 0.954 
T850 289.232 286.575 X 1.029 
T700 278.828 277.530 X* 0.844 
SMC 455.327 492.020 X 1.001 
PW 26.188 20.871 X* 0.916 
4LI -0.954 2.979 X* 0.746 
CAPE 616.502 321.820 X* 1.000 
SRH 146.590 85.110 X* 1.007 
SH850 7.963e-3 6.267e-3 X* 1.714e75 
SH700 4.622e-3 3.072e-3 X* 1.202e201 
SH500 1.414e-3 9.137e-4 X* 3.973e279 
GHCB 3799.229 5125.459 X 1.000 
U10 -0.593 0.293 X 0.972 
V10 2.057 0.833 X* 1.090 
WS10 4.114 3.743 X 0.947 
WD10 170.761 187.424 X 1.002 
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Table B77 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V850 3.424 0.199 X 0.975 
WS850 7.830 7.050 X* 0.948 
WD850 212.232 226.510 X 0.999 
U700 7.488 6.468 X 0.999 
V700 0.828 -2.738 X 1.032 
U500 12.292 10.945 X 1.025 
V500 -0.827 -4.263 X* 1.035 
UWSS700 8.080 6.175   
VWSS700 -1.229 -3.572   
UWSS500 12.885 10.652   
VWSS500 -2.883 -5.096   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.890 292.591 X* 0.948 
T850 289.300 286.616 X 1.051 
T700 278.829 277.568 X* 0.823 
SMC 455.244 491.904 X 1.001 
PW 26.465 20.879 X* 0.920 
4LI -1.158 2.958 X* 0.736 
CAPE 642.468 328.536 X* 1.000 
SRH 148.564 85.372 X* 1.008 
SH850 8.054e-3 6.264e-3 X* 3.452e76 
SH700 4.672e-3 3.068e-3 X* 3.398e206 
SH500 1.432e-3 9.201e-4 X* 1.750e274 
GHCB 3648.806 5129.086 X 1.000 
U10 -0.614 0.258 X 1.002 
V10 2.004 0.897 X* 1.078 
WS10 4.119 3.740 X 0.951 
WD10 170.416 186.671 X 1.001 
V850 3.423 0.330 X 0.964 
WS850 7.824 7.008 X 0.956 
WD850 212.079 225.350 X 0.999 
U700 7.491 6.469 X 0.982 
V700 0.956 -2.631 X 1.046 
U500 12.336 10.930 X* 1.032 
V500 -0.702 -4.185 X* 1.029 
UWSS700 8.106 6.210   
VWSS700 -1.048 -3.527   
UWSS500 12.951 10.672   
VWSS500 -2.707 -5.082   
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Table B77 continued. 
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.048 292.712 X* 0.944 
T850 289.382 286.668 X 1.062 
T700 278.827 277.604 X* 0.822 
SMC 455.134 491.777 X 1.001 
PW 26.745 20.920 X* 0.916 
4LI -1.370 2.911 X* 0.720 
CAPE 671.113 337.560 X* 1.000 
SRH 150.268 85.824 X* 1.007 
SH850 8.144e-3 6.276e-3 X* 1.032e79 
SH700 4.728e-3 3.074e-3 X* 2.488e217 
SH500 1.447e-3 9.268e-4 X* 1.268e281 
GHCB 3552.304 5184.522 X 1.000 
U10 -0.620 0.223 X 1.003 
V10 1.951 0.955 X 1.051 
WS10 4.122 3.746 X 0.943 
WD10 170.279 185.013 X 1.001 
V850 3.426 0.506 X 0.971 
WS850 7.841 6.959 X 0.966 
WD850 211.558 224.039 X 0.998 
U700 7.477 6.460 X 0.980 
V700 1.073 -2.516 X 1.045 
WD700 252.809 259.195 X 1.000 
U500 12.367 10.901 X 1.014 
V500 -0.620 -4.100 X 1.028 
WS500 14.960 14.372 X 1.028 
UWSS700 8.097 6.236   
VWSS700 -0.879 -3.471   
UWSS500 12.987 10.678   
VWSS500 -2.571 -5.055   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.192 292.846 X* 0.932 
T850 289.454 286.737 X* 1.094 
T700 278.808 277.640 X* 0.805 
SMC 455.162 491.627 X 1.001 
PW 27.031 20.998 X* 0.918 
4LI -1.441 2.841 X* 0.699 
CAPE 704.276 347.978 X* 0.999 
SRH 151.819 86.451 X* 1.007 
SH850 8.231e-3 6.291e-3 X* 3.847e76 
SH700 4.794e-3 3.090e-3 X* 2.002e225 
SH500 1.457e-3 9.369e-4 X* 4.673e274 
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Table B77 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 3378.592 5164.304 X* 1.000 
U10 -0.623 0.194 X 1.014 
V10 1.874 1.016 X 1.024 
WS10 4.148 3.769 X 0.936 
WD10 170.291 183.585 X 1.002 
V850 3.375 0.717 X 0.966 
WS850 7.891 6.929 X 0.981 
WD850 210.176 221.858 X 0.998 
U700 7.461 6.448 X 0.976 
V700 1.133 -2.401 X 1.048 
WD700 252.461 259.921 X 0.999 
U500 12.390 10.879 X 1.018 
V500 -0.576 -3.990 X 1.026 
WS500 14.983 14.293 X 1.031 
UWSS700 8.084 6.254   
VWSS700 -0.740 -3.416   
UWSS500 13.013 10.686   
VWSS500 -2.449 -5.005   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.320 292.968 X* 0.930 
T850 289.518 286.811 X 1.107 
T700 278.785 277.679 X* 0.798 
SMC 455.185 491.478 X 1.001 
PW 27.325 21.093 X* 0.920 
4LI -1.496 2.767 X* 0.689 
CAPE 738.242 359.022 X* 0.999 
SRH 153.114 87.357 X* 1.006 
SH850 8.318e-3 6.317e-3 X* 7.079e66 
SH700 4.865e-3 3.106e-3 X* 1.850e239 
SH500 1.468e-3 9.473e-4 X* 1.175e267 
GHCB 3173.200 5180.042 X* 1.000 
U10 -0.628 0.158 X 1.012 
V10 1.791 1.076 X 0.989 
WS10 4.170 3.791 X 0.921 
WD10 170.363 182.529 X 1.002 
V850 3.327 0.878 X 0.969 
WS850 7.950 6.911 X 1.002 
WD850 208.951 220.490 X 0.998 
U700 7.439 6.430 X 0.969 
V700 1.181 -2.299 X* 1.061 
WD700 252.172 260.622 X 0.999 
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Table B77 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U500 12.401 10.854 X 1.016 
V500 -0.552 -3.886 X 1.016 
WS500 15.006 14.215 X* 1.041 
UWSS700 8.067 6.272   
VWSS700 -0.610 -3.375   
UWSS500 13.029 10.697   
VWSS500 -2.343 -4.963   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.723 293.084 X* 0.936 
T850 289.574 286.885 X* 1.093 
T700 278.762 277.716 X* 0.807 
SMC 455.208 491.330 X 1.001 
PW 27.584 21.232 X* 0.909 
4LI -1.503 2.690 X* 0.685 
CAPE 762.210 367.368 X* 0.999 
SRH 154.099 88.613 X* 1.006 
SH850 8.391e-3 6.354e-3 X* 1.847e63 
SH700 4.927e-3 3.132e-3 X* 6.977e264 
SH500 1.483e-3 9.623e-4 X* 2.241e271 
GHCB 3058.931 5164.826 X* 1.000 
U10 -0.635 0.111 X 1.020 
V10 1.697 1.134 X 0.955 
WS10 4.198 3.817 X 0.940 
WD10 169.845 182.039 X 1.001 
V850 3.266 0.992 X 0.972 
WS850 7.998 6.900 X 1.010 
WD850 208.167 219.832 X 0.999 
U700 7.409 6.427 X 0.964 
V700 1.203 -2.188 X* 1.067 
WD700 251.803 260.577 X 0.999 
U500 12.398 10.835 X 1.019 
V500 -0.549 -3.766 X 1.008 
WS500 15.024 14.150 X 1.036 
UWSS700 8.044 6.316   
VWSS700 -0.494 -3.322   
UWSS500 13.033 10.724   
VWSS500 -2.246 -4.900   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.529 293.234 X* 0.936 
T850 289.585 286.971 X* 1.088 
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Table B77 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
T700 278.735 277.750 X* 0.812 
SMC 455.284 491.192 X 1.001 
PW 27.826 21.398 X* 0.899 
4LI -1.729 2.593 X* 0.676 
CAPE 779.863 375.540 X* 0.999 
SRH 154.348 90.078 X* 1.005 
SH850 8.465e-3 6.391e-3 X* 6.090e71 
SH700 4.982e-3 3.167e-3 X* 3.379e281 
SH500 1.493e-3 9.799e-4 X* 3.407e266 
GHCB 2885.714 5158.066 X* 1.000 
U10 -0.637 8.008e-2 X 1.009 
V10 1.603 1.188 X* 0.924 
WS10 4.230 3.836 X 0.968 
WD10 170.099 181.073 X 1.002 
V850 3.164 1.035 X 0.975 
WS850 8.035 6.906 X 1.013 
WD850 208.614 220.611 X 0.999 
U700 7.399 6.427 X 0.964 
V700 1.181 -2.057 X* 1.082 
WD700 251.582 260.135 X 0.999 
U500 12.399 10.843 X 1.020 
V500 -0.616 -3.648 X 0.992 
WS500 15.048 14.128 X 1.033 
UWSS700 8.036 6.346   
VWSS700 -0.422 -3.245   
UWSS500 13.036 10.763   
VWSS500 -2.218 -4.836   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.590 293.358 X* 0.936 
T850 289.587 287.057 X* 1.088 
T700 278.709 277.780 X* 0.851 
T200 218.228 217.898 X 1.003 
SMC 455.384 491.049 X 1.001 
PW 28.055 21.565 X* 0.930 
4LI -1.920 2.503 X* 0.671 
CAPE 791.781 383.236 X* 0.999 
SRH 154.709 91.321 X* 1.004 
SH850 8.529e-3 6.425e-3 X* 1.771e61 
SH700 5.030e-3 3.206e-3 X* 1.158e260 
SH500 1.508e-3 9.976e-4 X* 1.947e208 
GHCB 2767.750 5110.617 X* 1.000 
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Table B77 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GH700 3120.842 3126.878 X* 0.994 
U10 -0.627 4.963e-2 X 0.978 
WS10 4.273 3.847 X 0.993 
WD10 170.077 179.478 X 1.002 
V850 3.041 1.111 X 0.977 
WS850 8.084 6.904 X 1.014 
WD850 209.042 220.690 X 1.000 
U700 7.406 6.415 X 0.999 
V700 1.136 -1.927 X 0.975 
WS700 9.759 9.333 X 0.960 
WD700 251.744 259.453 X 0.999 
U500 12.391 10.842 X 1.005 
V500 -0.676 -3.524 X 0.980 
WS500 15.068 14.101 X 1.042 
UWSS700 8.032 6.365   
VWSS700 -0.359 -3.169 X* 1.106 
UWSS500 13.018 10.793   
VWSS500 -2.171 -4.766   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.617 293.462 X* 0.938 
T850 289.561 287.143 X 1.061 
T700 278.695 277.814 X* 0.869 
T200 218.232 217.878 X 0.997 
SMC 455.540 490.896 X 1.001 
PW 28.235 21.734 X* 0.923 
4LI -2.070 2.415 X* 0.671 
CAPE 797.412 390.529 X* 0.999 
SRH 154.703 92.769 X* 1.003 
SH850 8.575e-3 6.450e-3 X* 1.158e65 
SH700 5.062e-3 3.250e-3 X* 1.143e261 
SH500 1.524e-3 1.013e-3 X* 3.812e209 
GHCB 2701.600 5075.028 X* 1.000 
GH700 3120.064 3127.111 X* 0.994 
U10 -0.614 2.257e-2 X 0.972 
WS10 4.309 3.859 X 1.021 
WD10 170.517 177.619 X 1.002 
V850 2.872 1.222 X 0.975 
WS850 8.150 6.925 X 1.019 
WD850 209.586 220.087 X 1.000 
U700 7.462 6.402 X 1.020 
V700 1.074 -1.813 X 0.956 
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Table B77 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS700 9.821 9.290 X 0.953 
WD700 252.043 258.970 X 0.999 
U500 12.386 10.852 X 0.991 
V500 -0.733 -3.414 X 0.976 
WS500 15.097 14.086 X* 1.045 
UWSS700 8.077 6.380   
VWSS700 -0.303 -3.109 X* 1.130 
UWSS500 13.000 10.830   
VWSS500 -2.110 -4.710   
 
Table B78. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation at LoMLaM.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.346 292.947 X* 0.966 
T850 289.869 287.127 X 0.985 
T700 279.419 278.014 X* 0.892 
SMC 453.064 492.932 X 1.000 
PW 26.331 21.572 X* 0.929 
4LI -1.049 2.642 X* 0.766 
CAPE 662.058 342.340 X* 1.000 
SRH 142.194 85.388 X* 1.006 
SH850 8.137e-3 6.506e-3 X* 1.488e58 
SH700 4.618e-3 3.172e-3 X* 4.069e179 
SH500 1.377e-3 9.279e-4 X* 1.991e219 
GHCB 4185.705 4976.229 X 1.000 
U10 -0.513 9.596e-2 X 1.030 
V10 2.497 0.714 X* 1.157 
WS10 4.169 3.631 X 0.934 
WD10 172.522 183.411 X 1.001 
V850 4.062 0.215 X 0.994 
WS850 8.076 6.838 X* 0.955 
WD850 210.132 222.386 X 0.999 
U700 6.992 6.044 X 0.983 
V700 0.890 -2.716 X 1.033 
U500 11.500 10.302 X* 1.040 
V500 -1.033 -4.107 X 1.023 
UWSS700 7.504 5.948   
VWSS700 -1.607 -3.430   
UWSS500 12.012 10.206   
VWSS500 -3.529 -4.822   
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Table B78 continued. 
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.474 293.003 X* 0.959 
T850 289.952 287.152 X 0.998 
T700 279.429 278.039 X* 0.874 
SMC 452.931 492.803 X 1.000 
PW 26.613 21.568 X* 0.930 
4LI -1.267 2.633 X* 0.745 
CAPE 693.800 348.463 X* 1.000 
SRH 143.482 84.970 X* 1.006 
SH850 8.220e-3 6.499e-3 X* 1.368e56 
SH700 4.672e-3 3.170e-3 X* 9.149e189 
SH500 1.397e-3 9.304e-4 X* 1.921e226 
GHCB 4075.141 5017.666 X 1.000 
U10 -0.516 6.270e-2 X 1.042 
V10 2.495 0.771 X* 1.141 
WS10 4.181 3.631 X 0.939 
WD10 172.303 182.789 X 1.002 
V850 4.101 0.300 X 0.990 
WS850 8.097 6.798 X 0.962 
WD850 209.823 221.247 X 0.999 
U700 7.035 5.999 X 0.978 
V700 1.025 -2.625 X 1.033 
U500 11.569 10.259 X* 1.042 
V500 -0.907 -4.040 X 1.024 
UWSS700 7.551 5.936   
VWSS700 -1.471 -3.396   
UWSS500 12.085 10.196   
VWSS500 -3.402 -4.811   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.621 293.081 X* 0.949 
T850 290.037 287.188 X 1.023 
T700 279.436 278.067 X* 0.858 
SMC 452.785 492.666 X 1.000 
PW 26.897 21.569 X* 0.935 
4LI -1.482 2.612 X* 0.734 
CAPE 726.141 356.020 X* 1.000 
SRH 144.849 84.940 X* 1.006 
SH850 8.301e-3 6.489e-3 X* 6.397e49 
SH700 4.728e-3 3.169e-3 X* 2.960e202 
SH500 1.416e-3 9.343e-4 X* 1.039e218 
GHCB 3897.528 5006.129 X 1.000 
U10 -0.515 2.926e-2 X 1.062 
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Table B78 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V10 2.492 0.831 X* 1.126 
WS10 4.199 3.639 X 0.932 
WD10 172.294 182.326 X 1.002 
V850 4.141 0.427 X 0.983 
WS850 8.135 6.764 X 0.981 
WD850 209.422 219.626 X 0.998 
U700 7.065 5.971 X 0.967 
V700 1.148 -2.520 X 1.035 
U500 11.635 10.211 X* 1.050 
V500 -0.806 -3.978 X 1.023 
UWSS700 7.580 5.942   
VWSS700 -1.344 -3.352   
UWSS500 12.150 10.181   
VWSS500 -3.299 -4.809   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.797 293.196 X* 0.932 
T850 290.138 287.235 X 1.056 
T700 279.444 278.096 X* 0.845 
SMC 452.643 492.519 X 1.000 
PW 27.175 21.603 X* 0.947 
4LI -1.689 2.567 X* 0.722 
CAPE 757.659 364.944 X* 1.000 
SRH 145.934 85.053 X* 1.006 
SH850 8.386e-3 6.496e-3 X 3.993e40 
SH700 4.789e-3 3.179e-3 X* 1.499e193 
SH500 1.430e-3 9.388e-4 X* 1.340e229 
GHCB 3785.800 5026.273 X 1.000 
U10 -0.500 -2.475e-3 X* 1.139 
V10 2.489 0.895 X* 1.127 
WS10 4.220 3.654 X 0.916 
WD10 172.502 181.539 X 1.001 
U850 3.078 2.636 X 0.948 
V850 4.180 0.590 X 0.986 
WS850 8.182 6.715 X 1.004 
WD850 209.644 217.837 X 0.999 
U700 7.094 5.938 X 0.971 
V700 1.261 -2.400 X 1.032 
U500 11.686 10.158 X* 1.051 
V500 -0.735 -3.908 X 1.024 
UWSS700 7.595 5.941   
VWSS700 -1.229 -3.295   
662 
Table B78 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS500 12.186 10.160   
VWSS500 -3.224 -4.803   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.958 293.324 X* 0.934 
T850 290.225 287.297 X* 1.189 
T700 279.438 278.130 X* 0.772 
SMC 452.606 492.384 X 1.000 
PW 27.451 21.665 X* 0.949 
4LI -1.692 2.506 X* 0.876 
CAPE 790.376 373.238 X 1.000 
SRH 147.056 85.166 X* 1.008 
SH850 8.469e-3 6.508e-3 X* 1.422e73 
SH700 4.853e-3 3.192e-3 X* 2.827e175 
SH500 1.440e-3 9.461e-4 X* 3.234e241 
GHCB 3656.101 5015.798 X* 1.000 
U10 -0.477 -3.106e-2 X* 1.148 
V10 2.464 0.962 X* 1.113 
WS10 4.264 3.680 X 0.913 
WD10 173.233 179.868 X 1.001 
U850 3.131 2.501 X* 0.937 
V850 4.176 0.780 X 0.974 
WS850 8.261 6.682 X 1.021 
U700 7.110 5.902 X 0.970 
V700 1.323 -2.282 X* 1.049 
WS700 9.487 9.103 X 0.995 
U500 11.734 10.128 X* 1.049 
V500 -0.681 -3.808 X 1.023 
WS500 14.305 13.677 X 0.995 
UWSS700 7.586 5.933   
VWSS700 -1.142 -3.245   
UWSS500 12.210 10.159   
VWSS500 -3.146 4.771   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.097 293.441 X* 0.932 
T850 290.303 287.362 X* 1.287 
T700 279.433 278.164 X* 0.725 
SMC 452.562 492.252 X 1.000 
PW 27.727 21.748 X* 0.945 
4LI -1.679 2.440 X 0.996 
CAPE 821.517 382.510 X* 1.000 
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Table B78 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 148.082 85.749 X* 1.008 
SH850 8.554e-3 6.529e-3 X* 2.574e99 
SH700 4.921e-3 3.210e-3 X* 5.712e177 
SH500 1.451e-3 9.549e-4 X* 5.112e250 
GHCB 3544.863 5057.634 X* 1.000 
U10 -0.450 -6.878e-2 X* 1.159 
V10 2.428 1.031 X* 1.096 
WS10 4.295 3.695 X 0.911 
U850 3.194 2.411 X* 0.945 
V850 4.182 0.924 X 0.966 
WS850 8.362 6.665 X 1.032 
U700 7.127 5.864 X 0.979 
V700 1.379 -2.174 X* 1.059 
WS700 9.519 9.029 X 0.981 
U500 11.773 10.098 X 1.039 
V500 -0.642 -3.713 X 1.025 
WS500 14.352 13.603 X 1.002 
UWSS700 7.578 5.933   
VWSS700 -1.049 -3.205   
UWSS500 12.224 10.167   
VWSS500 -3.070 -4.744   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.220 293.559 X* 0.932 
T850 290.374 287.433 X* 1.084 
T700 279.423 278.200 X* 0.818 
SMC 452.497 492.100 X 1.000 
PW 27.970 21.868 X* 0.944 
4LI -1.639 2.368 X* 0.695 
CAPE 846.441 389.598 X* 1.000 
SRH 148.433 86.938 X* 1.006 
SH850 8.622e-3 6.560e-3 X 1.975e32 
SH700 4.977e-3 3.234e-3 X* 4.105e225 
SH500 1.468e-3 9.674e-4 X* 3.781e220 
GHCB 3446.045 5095.796 X* 1.000 
U10 -0.429 -0.118 X* 1.164 
V10 2.367 1.089 X 1.051 
WS10 4.311 3.713 X 0.929 
U850 3.236 2.366 X* 0.952 
V850 4.155 1.039 X 0.960 
WS850 8.449 6.655 X 1.045 
U700 7.121 5.854 X 0.956 
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Table B78 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V700 1.419 -2.066 X* 1.062 
WS700 9.531 8.972 X 0.997 
U500 11.801 10.074 X* 1.046 
V500 -0.609 -3.609 X 1.008 
WS500 14.390 13.542 X 1.012 
UWSS700 7.550 5.972   
VWSS700 -0.948 -3.155   
UWSS500 12.230 10.192   
VWSS500 -2.976 -4.698   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.355 293.714 X* 0.929 
T850 290.414 287.516 X 1.070 
T700 279.406 278.228 X* 0.830 
SMC 452.491 491.939 X 1.000 
PW 28.191 22.028 X* 0.933 
4LI -1.937 2.279 X* 0.679 
CAPE 869.884 397.973 X* 1.000 
SRH 148.700 88.182 X* 1.005 
SH850 8.685e-3 6.593e-3 X 3.472e32 
SH700 5.025e-3 3.270e-3 X* 3.436e242 
SH500 1.479e-3 9.836e-4 X* 3.085e223 
GHCB 3305.933 5084.605 X* 1.000 
U10 -0.393 -0.151 X* 1.201 
V10 2.287 1.146 X 1.026 
WS10 4.337 3.727 X 0.933 
U850 3.272 2.407 X 0.953 
V850 4.071 1.098 X 0.973 
WS850 8.512 6.657 X 1.049 
U700 7.136 5.846 X 0.958 
V700 1.431 -1.932 X* 1.071 
WS700 9.558 8.933 X 0.996 
U500 11.843 10.072 X* 1.044 
V500 -0.660 -3.507 X 0.999 
WS500 14.437 13.503 X 1.012 
UWSS700 7.529 5.997   
VWSS700 -0.856 -3.077   
UWSS500 12.236 10.222   
VWSS500 -2.947 -4.653   
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Table B78 continued. 
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.451 293.843 X* 0.927 
T850 290.446 287.597 X 1.067 
T700 279.389 278.255 X* 0.844 
T200 218.205 217.879 X 1.023 
SMC 452.500 491.768 X 1.000 
PW 28.394 22.191 X* 0.928 
4LI -2.203 2.198 X* 0.675 
CAPE 887.183 404.588 X* 1.000 
SRH 149.042 89.315 X* 1.005 
SH850 8.736e-3 6.624e-3 X 9.996e32 
SH700 5.067e-3 3.310e-3 X* 2.032e240 
SH500 1.493e-3 1.001e-3 X* 6.516e217 
GHCB 3184.064 5056.395 X* 1.000 
V10 2.190 1.200 X 0.998 
WS10 4.366 3.745 X 0.951 
U850 3.319 2.436 X 0.956 
V850 3.952 1.183 X 0.979 
WS850 8.549 6.647 X 1.046 
U700 7.170 5.827 X* 1.173 
V700 1.422 -1.801 X* 1.076 
WS700 9.580 8.882 X 0.982 
U500 11.878 10.065 X 1.037 
V500 -0.705 -3.395 X 0.992 
WS500 14.481 13.459 X 1.016 
UWSS700 7.515 6.010 X* 0.831 
VWSS700 -0.768 -3.000   
UWSS500 12.224 10.249   
VWSS500 -2.895 -4.595   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.504 293.946 X* 0.931 
T850 290.452 287.677 X 1.064 
T700 279.379 278.290 X* 0.875 
T200 218.183 217.861 X 1.015 
SMC 452.556 491.631 X 1.000 
PW 28.566 22.356 X* 0.939 
4LI -2.422 2.113 X* 0.680 
CAPE 893.824 412.366 X* 1.000 
SRH 149.353 90.642 X* 1.004 
SH850 8.775e-3 6.650e-3 X 7.648e38 
SH700 5.100e-3 3.352e-3 X* 4.473e236 
SH500 1.509e-3 1.018e-3 X* 5.188e195 
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Table B78 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
GHCB 3077.014 5023.342 X* 1.000 
GH700 3127.864 3133.813 X* 0.995 
V10 2.074 1.257 X 0.965 
WS10 4.396 3.761 X 0.979 
U850 3.397 2.469 X 0.970 
V850 3.790 1.303 X 0.982 
WS850 8.598 6.670 X 1.031 
U700 7.247 5.802 X* 1.177 
V700 1.410 -1.680 X* 1.079 
WS700 9.648 8.831 X 0.976 
U500 11.912 10.073 X 1.025 
V500 -0.752 -3.293 X 0.978 
WS500 14.535 13.426 X 1.022 
UWSS700 7.545 6.016 X* 0.838 
VWSS700 -0.664 -2.937   
UWSS500 12.209 10.287   
VWSS500 -2.826 -4.551   
 
Table B79. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation at LoMLaP.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 292.949 291.929 X* 0.955 
T850 288.358 285.953 X 1.044 
T700 278.149 276.913 X* 0.885 
SMC 450.972 490.362 X 1.001 
PW 24.873 20.588 X* 0.919 
4LI -0.159 3.205 X* 0.798 
CAPE 497.885 303.788 X* 1.000 
SRH 140.518 87.495 X* 1.005 
SH850 7.481e-3 6.107e-3 X* 1.914e71 
SH700 4.352e-3 3.034e-3 X* 3.317e171 
SH500 1.353e-3 9.131e-4 X* 5.100e223 
GHCB 3981.837 5059.266 X 1.000 
U10 -0.518 0.503 X 0.988 
V10 1.702 0.789 X* 1.078 
WS10 4.081 3.804 X* 0.920 
WD10 170.856 191.609 X 1.000 
U850 2.813 3.592 X* 0.905 
V850 2.693 5.156e-2 X 0.982 
WD850 212.858 232.382 X 1.000 
U700 7.811 6.895 X* 1.075 
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Table B79 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V700 0.323 -2.869 X 0.990 
WD700 256.016 265.064 X 0.999 
U500 12.883 11.492 X 1.008 
V500 -0.952 -4.567 X* 1.052 
WD500 265.954 274.188 X 0.999 
UWSS700 8.330 6.393   
VWSS700 -1.378 -3.658   
UWSS500 13.402 10.990   
VWSS500 -2.653 -5.356   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.031 291.997 X* 0.950 
T850 288.392 285.984 X 1.057 
T700 278.153 276.960 X* 0.869 
SMC 450.861 490.273 X 1.001 
PW 25.033 20.596 X* 0.922 
4LI -0.316 3.192 X* 0.774 
CAPE 512.308 309.195 X* 0.999 
SRH 141.629 87.453 X* 1.006 
SH850 7.538e-3 6.110e-3 X* 3.219e71 
SH700 4.379e-3 3.026e-3 X* 7.858e170 
SH500 1.361e-3 9.160e-4 X* 3.117e220 
GHCB 3835.934 5114.163 X 1.000 
U10 -0.549 0.480 X 0.983 
V10 1.631 0.842 X 1.056 
WS10 4.096 3.798 X 0.934 
WD10 170.470 191.522 X 1.000 
U850 2.748 3.552 X* 0.908 
V850 2.639 0.135 X 0.980 
WD850 212.300 232.005 X 1.000 
U700 7.783 6.902 X* 1.064 
V700 0.441 -2.777 X 0.990 
WD700 255.101 265.272 X 0.998 
U500 12.902 11.506 X 1.011 
V500 0.803 -4.480 X* 1.051 
WD500 265.280 274.003 X 0.999 
UWSS700 8.331 6.422   
VWSS700 -1.190 -3.619   
UWSS500 13.451 11.026   
VWSS500 -2.433 -5.322   
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Table B79 continued. 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.131 292.084 X* 0.948 
T850 288.426 286.025 X 1.065 
T700 278.154 277.003 X* 0.857 
SMC 450.739 490.178 X 1.001 
PW 24.211 20.631 X* 0.928 
4LI -0.474 3.157 X* 0.760 
CAPE 529.354 317.065 X* 0.999 
SRH 142.644 87.824 X* 1.006 
SH850 7.598e-3 6.115e-3 X* 1.652e71 
SH700 4.412e-3 3.025e-3 X* 1.463e168 
SH500 1.372e-3 9.215e-4 X* 6.847e218 
GHCB 3723.263 5127.606 X* 1.000 
U10 -0.584 0.451 X 0.966 
V10 1.549 0.898 X 1.033 
WS10 4.108 3.801 X 0.939 
WD10 170.240 191.253 X 1.000 
U850 2.655 3.485 X* 0.925 
V850 2.598 0.268 X 0.975 
WD850 211.110 230.923 X 1.000 
U700 7.765 6.915 X* 1.049 
V700 0.558 -2.680 X 1.008 
WD700 254.494 265.269 X 0.999 
U500 12.929 11.521 X 0.990 
V500 -0.673 -4.376 X* 1.047 
WS500 15.578 14.964 X 1.032 
WD500 264.671 273.873 X 1.000 
UWSS700 8.349 6.464   
VWSS700 -0.991 -3.579   
UWSS500 13.513 11.070   
VWSS500 -2.221 -5.275   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.266 292.203 X* 0.941 
T850 288.473 286.074 X 1.064 
T700 278.151 277.045 X* 0.864 
SMC 450.592 490.070 X 1.001 
PW 25.400 20.689 X* 0.915 
4LI -0.641 3.099 X* 0.748 
CAPE 550.640 326.717 X* 0.999 
SRH 143.430 88.411 X* 1.006 
SH850 7.659e-3 6.137e-3 X* 2.804e73 
SH700 4.447e-3 3.028e-3 X* 1.537e189 
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Table B79 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH500 1.381e-3 9.286e-4 X* 2.212e246 
GHCB 3666.137 5170.906 X* 1.000 
U10 -0.605 0.417 X 0.974 
V10 1.466 0.949 X 0.987 
WS10 4.112 3.814 X 0.985 
WD10 170.088 191.134 X 1.000 
U850 2.559 3.377 X 0.956 
V850 2.572 0.453 X 0.985 
WS850 7.571 7.200 X 0.966 
WD850 210.175 229.037 X 1.000 
U700 7.730 6.931 X 1.022 
V700 0.655 -2.578 X 1.019 
WD700 254.394 265.235 X 0.999 
U500 12.937 11.526 X 0.991 
V500 -0.580 -4.265 X* 1.044 
WS500 15.583 14.911 X* 1.040 
WD500 264.477 273.703 X 1.000 
UWSS700 8.334 6.514   
VWSS700 -0.811 -3.527   
UWSS500 13.541 11.109   
VWSS500 -2.045 -5.214   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.390 292.338 X* 0.929 
T850 288.520 286.145 X 1.065 
T700 278.129 277.085 X* 0.862 
SMC 450.545 489.903 X 1.001 
PW 25.597 20.775 X* 0.913 
4LI -0.733 3.030 X* 0.721 
CAPE 577.250 338.073 X* 0.999 
SRH 144.244 89.285 X* 1.005 
SH850 7.721e-3 6.158e-3 X* 3.154e73 
SH700 4.489e-3 3.044e-3 X* 4.582e204 
SH500 1.387e-3 9.403e-4 X* 1.597e237 
GHCB 3504.863 5192.985 X* 1.000 
U10 -0.619 0.387 X 0.965 
V10 1.373 1.009 X 0.959 
WS10 4.137 3.832 X 0.981 
WD10 170.424 189.864 X 1.000 
U850 2.487 3.227 X 0.962 
V850 2.519 0.698 X 0.977 
WS850 7.608 7.172 X 0.980 
670 
Table B79 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD850 209.370 226.593 X 1.000 
U700 7.691 6.941 X 1.007 
V700 0.708 -2.468 X 1.037 
WD700 253.814 264.864 X 0.999 
U500 12.928 11.531 X 0.991 
V500 -0.539 -4.138 X* 1.035 
WS500 15.589 14.842 X* 1.044 
WD500 264.405 273.569 X 1.000 
UWSS700 8.310 6.554   
VWSS700 -0.665 -3.477   
UWSS500 13.547 11.144   
VWSS500 -1.911 -5.147   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.501 292.458 X* 0.928 
T850 288.558 286.223 X 1.065 
T700 278.105 277.131 X* 0.862 
SMC 450.508 489.733 X 1.001 
PW 25.803 20.875 X* 0.915 
4LI -0.819 2.956 X* 0.709 
CAPE 604.416 349.437 X* 0.999 
SRH 145.185 90.296 X* 1.005 
SH850 7.789e-3 6.186e-3 X* 3.219e68 
SH700 4.537e-3 3.060e-3 X* 4.485e211 
SH500 1.392e-3 9.532e-4 X* 6.485e223 
GHCB 3391.623 5189.677 X* 1.000 
U10 -0.638 0.354 X 0.949 
WS10 4.165 3.849 X 0.980 
WD10 170.731 188.749 X 1.000 
U850 2.427 3.136 X 0.970 
V850 2.462 0.878 X 0.972 
WS850 7.655 7.152 X 0.991 
WD850 209.205 225.034 X 1.000 
U700 7.637 6.953 X 0.999 
V700 0.743 -2.368 X 0.986 
WD700 253.154 264.315 X 0.999 
U500 12.908 11.538 X 0.990 
V500 -0.523 -4.029 X 1.020 
WS500 15.595 14.783 X* 1.048 
WD500 264.324 273.730 X 1.000 
UWSS700 8.274 6.599   
VWSS700 -0.541 -3.432 X 1.072 
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Table B79 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS500 13.545 11.184   
VWSS500 -1.808 -5.093   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.595 292.569 X* 0.933 
T850 288.590 286.305 X 1.061 
T700 278.078 277.171 X* 0.860 
SMC 450.459 489.549 X 1.001 
PW 25.983 21.010 X* 0.914 
4LI -0.874 2.885 X* 0.702 
CAPE 623.582 357.574 X* 0.999 
SRH 146.148 91.456 X* 1.004 
SH850 7.851e-3 6.215e-3 X* 4.623e69 
SH700 4.582e-3 3.087e-3 X* 8.621e220 
SH500 1.397e-3 9.690e-4 X* 2.872e206 
GHCB 3305.573 5148.349 X* 1.000 
U10 -0.656 0.312 X 0.937 
WS10 4.196 3.865 X 1.002 
WD10 170.616 187.131 X 1.000 
U850 2.367 3.124 X 0.979 
V850 2.392 0.986 X 0.969 
WS850 7.686 7.143 X 0.989 
WD850 208.588 224.849 X 1.000 
U700 7.579 6.971 X 0.995 
V700 0.753 -2.261 X 0.974 
WD700 252.424 263.812 X 0.999 
U500 12.883 11.552 X 0.989 
V500 -0.542 -3.911 X 1.011 
WS500 15.604 14.751 X* 1.050 
WD500 264.351 273.464 X 1.000 
UWSS700 8.235 6.660   
VWSS700 -0.445 -3.380 X* 1.098 
UWSS500 13.539 11.241   
VWSS500 -1.739 -5.030   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.696 292.720 X* 0.930 
T850 288.592 286.393 X 1.062 
T700 278.050 277.205 X* 0.864 
SMC 450.512 489.388 X 1.001 
PW 26.143 21.180 X* 0.907 
4LI -1.048 3.787 X* 0.696 
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Table B79 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
CAPE 636.499 364.821 X* 0.999 
SRH 146.227 92.645 X* 1.004 
SH850 7.914e-3 6.253e-3 X* 2.477e72 
SH700 4.618e-3 3.122e-3 X* 4.510e239 
SH500 1.398e-3 9.873e-4 X* 1.085e192 
GHCB 3151.803 5126.682 X* 1.000 
U10 -0.673 0.285 X 0.927 
WS10 4.242 3.882 X 1.044 
WD10 170.425 186.179 X 1.001 
U850 2.294 3.218 X 0.990 
V850 2.297 0.995 X 0.963 
WS850 7.688 7.148 X 0.976 
WD850 208.294 226.033 X 1.000 
U700 7.510 6.975 X 0.982 
V700 0.712 -2.138 X 0.961 
WD700 252.375 263.675 X 0.999 
U500 12.862 11.583 X 0.999 
V500 -0.621 -3.784 X 1.004 
WS500 15.608 14.749 X* 1.043 
WD500 264.542 273.297 X 1.000 
UWSS700 8.183 6.690   
VWSS700 -0.413 -3.302 X* 1.118 
UWSS500 13.535 11.298   
VWSS500 -1.747 -4.947   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.751 292.846 X* 0.936 
T850 288.592 286.478 X 1.059 
T700 278.021 277.234 X* 0.902 
T200 218.384 217.961 X 1.002 
SMC 450.544 489.231 X 1.000 
PW 26.309 21.353 X* 0.928 
4LI -1.192 2.697 X* 0.696 
CAPE 645.877 372.212 X* 0.999 
SRH 146.373 93.631 X* 1.002 
SH850 7.971e-3 6.291e-3 X* 2.108e55 
SH700 4.652e-3 3.163e-3 X* 3.484e229 
SH500 1.405e-3 1.005e-3 X* 3.069e152 
GHCB 2978.130 5089.350 X* 1.000 
GH700 3112.896 3119.467 X* 0.995 
U10 -0.681 0.260 X* 0.896 
WS10 4.282 3.888 X 1.078 
673 
Table B79 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD10 169.758 185.275 X 1.001 
U850 2.255 3.297 X 1.005 
V850 2.196 1.038 X 0.967 
WS850 7.692 7.149 X 0.958 
WD850 207.579 227.079 X 1.000 
U700 7.457 6.966 X 0.981 
V700 0.647 -2.010 X 0.937 
WD700 252.556 263.420 X 0.999 
U500 12.834 11.597 X 1.003 
V500 -0.692 -3.648 X 0.995 
WS500 15.613 14.734 X 1.037 
WD500 264.674 272.588 X 1.000 
UWSS700 8.138 6.706   
VWSS700 -0.397 -3.217 X* 1.131 
UWSS500 13.515 11.337   
VWSS500 -1.736 -4.855   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.772 292.954 X* 0.927 
T850 288.567 286.562 X 1.047 
T700 278.002 277.265 X* 0.927 
T200 218.350 217.942 X 1.005 
SMC 450.614 489.100 X 1.000 
PW 26.460 21.526 X* 0.921 
4LI -1.282 2.608 X* 0.692 
CAPE 648.569 377.923 X* 0.999 
SRH 146.002 94.801 X 1.002 
SH850 8.016e-3 6.322e-3 X* 1.324e58 
SH700 4.678e-3 3.208e-3 X* 1.187e241 
SH500 1.414e-3 1.020e-3 X 2.872e142 
GHCB 2899.641 5034.854 X* 1.000 
GH700 3112.180 3119.720 X* 0.995 
U10 -0.683 0.234 X* 0.889 
V10 0.945 1.238 X* 0.879 
WS10 4.305 3.889 X* 1.118 
WD10 169.260 184.338 X 1.002 
U850 2.253 3.339 X 1.002 
V850 2.060 1.112 X 0.959 
WS850 7.714 7.164 X 0.953 
WD850 207.672 227.119 X 0.999 
U700 7.441 6.950 X 0.988 
V700 0.579 -1.895 X* 1.069 
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Table B79 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD700 253.077 263.100 X 0.999 
U500 12.816 11.602 X 1.002 
V500 -0.750 -3.519 X 0.988 
WS500 15.632 14.711 X 1.033 
WD500 264.715 272.208 X 1.000 
UWSS700 8.124 6.716   
VWSS700 -0.365 -3.134   
UWSS500 13.499 11.368   
VWSS500 -1.695 -4.758   
 
Table B80. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation at LoPLa.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.352 292.065 X 0.972 
T850 288.062 285.633 X 0.995 
T700 278.192 276.948 X 0.947 
T200 217.956 218.433 X 0.989 
SMC 487.184 208.927 X 1.000 
PW 26.419 21.304 X* 0.923 
4LI 8.491e-2 3.180 X* 0.843 
CAPE 556.557 341.170 X* 1.000 
SRH 130.839 80.954 X* 1.003 
SH850 7.622e-3 6.278e-3 X* 6.170e51 
SH700 4.320e-3 2.945e-3 X* 2.913e187 
SH500 1.324e-3 8.492e-4 X* 1.171e258 
GHCB 3674.512 4646.299 X 1.000 
GH500 5780.935 5771.326 X 0.998 
U10 -0.335 0.592 X* 0.899 
V10 2.077 0.409 X* 1.161 
WS10 4.018 3.723 X 0.934 
WD10 171.647 194.102 X 1.000 
V850 2.908 -0.677 X 1.018 
WS850 7.805 7.213 X* 0.958 
WD850 222.254 232.511 X 0.999 
U700 7.858 6.645 X* 1.055 
V700 -0.194 -3.219 X 0.962 
U500 12.264 11.174 X 1.003 
V500 -1.577 -4.731 X* 1.043 
UWSS700 8.192 6.052   
VWSS700 -2.271 -3.627   
675 
Table B80 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS500 12.598 10.581   
VWSS500 -3.654 -5.139   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.457 292.134 X* 0.954 
T850 288.130 285.652 X 1.002 
T700 278.212 276.995 X* 0.913 
T200 218.036 218.419 X 1.006 
SMC 487.058 508.723 X 1.001 
PW 26.695 21.238 X* 0.908 
4LI -0.123 3.195 X* 0.809 
CAPE 579.505 345.384 X* 1.000 
SRH 132.524 80.596 X* 1.003 
SH850 7.693e-3 6.251e-3 X* 1.544e52 
SH700 4.376e-3 2.923e-3 X* 5.815e211 
SH500 1.342e-3 8.477e-4 X* 4.375e289 
GHCB 3580.389 4775.894 X 1.000 
U10 -0.379 0.568 X* 0.896 
V10 2.100 0.442 X* 1.158 
WS10 4.033 3.715 X 0.950 
WD10 171.495 194.015 X 1.000 
V850 2.999 -0.627 X 1.013 
WS850 7.796 7.158 X* 0.953 
WD850 221.662 232.510 X 0.999 
U700 7.915 6.618 X* 1.053 
V700 -3.348e-2 -3.185 X 0.965 
U500 12.333 11.159 X 1.004 
V500 -1.419 -4.704 X* 1.046 
UWSS700 8.294 6.050   
VWSS700 -2.134 -3.627   
UWSS500 12.712 10.591   
VWSS500 -3.519 -5.146   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.590 292.218 X* 0.946 
T850 288.199 285.675 X 1.013 
T700 278.231 277.041 X* 0.899 
SMC 486.920 508.510 X 1.001 
PW 26.983 21.190 X* 0.913 
4LI -0.342 3.196 X* 0.791 
CAPE 604.945 351.773 X* 1.000 
SRH 134.214 80.638 X* 1.003 
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Table B80 continued. 
Four Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH850 7.771e-3 6.232e-3 X 6.694e43 
SH700 4.436e-3 2.903e-3 X* 1.088e230 
SH500 1.360e-3 8.483e-4 X* 1.853e278 
GHCB 3477.385 4834.996 X* 1.000 
U10 -0.433 0.543 X* 0.895 
V10 2.117 0.481 X* 1.155 
WS10 4.047 3.705 X 0.958 
WD10 171.163 193.501 X 1.000 
V850 3.108 -0.523 X 1.010 
WS850 7.775 7.106 X 0.957 
WD850 220.185 231.560 X 0.999 
U700 7.963 6.601 X* 1.045 
V700 0.117 -3.134 X 0.967 
U500 12.405 11.136 X 1.007 
V500 -1.268 -4.674 X* 1.045 
UWSS700 8.396 6.058   
VWSS700 -1.999 -3.616   
UWSS500 12.838 10.593   
VWSS500 -3.385 -5.156   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.751 292.329 X* 0.939 
T850 288.281 285.709 X 1.015 
T700 278.247 277.081 X* 0.898 
SMC 486.753 508.285 X 1.001 
PW 27.288 21.178 X* 0.911 
4LI -0.576 3.169 X* 0.763 
CAPE 633.394 359.904 X* 1.000 
SRH 136.230 80.632 X* 1.003 
SH850 7.863e-3 6.234e-3 X* 1.594e46 
SH700 4.496e-3 2.894e-3 X* 2.671e244 
SH500 1.379e-3 8.467e-4 X* 3.297e303 
GHCB 3419.186 4912.507 X* 1.000 
U10 -0.482 0.512 X* 0.891 
V10 2.139 0.520 X* 1.151 
WS10 4.066 3.691 X 0.963 
WD10 170.553 192.137 X 1.000 
V850 3.267 -0.366 X 1.015 
WS850 7.781 7.038 X* 0.940 
WD850 218.420 229.622 X 0.999 
U700 7.996 6.574 X 1.003 
V700 0.261 -3.081 X 0.961 
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Table B80 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS700 10.313 9.858 X* 1.060 
U500 12.470 11.097 X 1.014 
V500 -1.153 -4.637 X* 1.051 
UWSS700 8.478 6.062   
VWSS700 -1.878 -3.601   
UWSS500 12.952 10.585   
VWSS500 -3.291 -5.156   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.922 292.454 X* 0.938 
T850 288.359 285.762 X 1.055 
T700 278.237 277.123 X* 0.853 
SMC 486.706 508.176 X 1.001 
PW 27.671 21.204 X* 0.921 
4LI -0.783 3.126 X* 0.778 
CAPE 665.891 368.513 X* 1.000 
SRH 138.238 80.519 X* 1.004 
SH850 7.974e-3 6.241e-3 X* 2.714e49 
SH700 4.575e-3 2.890e-3 X* 1.506e249 
SH500 1.404e-3 8.506e-4 X* 2.419e306 
GHCB 3236.953 4820.632 X* 1.000 
U10 -0.526 0.480 X* 0.876 
V10 2.140 0.574 X* 1.149 
WS10 4.099 3.698 X 0.954 
WD10 169.717 190.138 X 1.001 
V850 3.390 -0.132 X 1.004 
WS850 7.815 6.983 X 0.951 
WD850 216.642 225.690 X 0.999 
U700 8.012 6.983 X 0.993 
V700 0.396 -3.023 X 0.963 
WS700 10.310 9.803 X* 1.056 
U500 12.521 11.068 X 1.021 
V500 -1.029 -4.572 X* 1.055 
UWSS700 8.538 6.080   
VWSS700 -1.744 -3.597   
UWSS500 13.047 10.588   
VWSS500 -3.169 -5.146   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.071 292.569 X* 0.940 
T850 288.430 285.822 X* 1.106 
T700 278.223 277.166 X* 0.807 
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Table B80 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SMC 486.653 508.065 X 1.001 
PW 28.086 21.245 X* 0.921 
4LI -0.984 3.078 X* 0.805 
CAPE 698.278 376.940 X* 1.000 
SRH 140.615 80.851 X* 1.004 
SH850 8.096e-3 6.255e-3 X* 3.666e62 
SH700 4.664e-3 2.891e-3 X* 5.453e258 
SH500 1.430e-3 8.553e-4 X* Not Listed 
GHCB 3043.210 4754.561 X* 1.000 
U10 -0.565 0.445 X* 0.860 
V10 2.132 0.623 X* 1.121 
WS10 4.127 3.710 X 0.953 
WD10 168.749 188.395 X 1.002 
V850 3.492 2.948e-2 X 1.003 
WS850 7.874 6.946 X 0.960 
WD850 215.705 222.853 X 0.999 
U700 8.021 6.547 X 0.988 
V700 0.534 -2.969 X 0.972 
WS700 10.302 9.749 X* 1.052 
U500 12.552 11.043 X 1.024 
V500 -0.928 -4.520 X* 1.051 
UWSS700 8.585 6.101   
VWSS700 -1.598 -3.592   
UWSS500 13.117 10.597   
VWSS500 -3.060 -5.143   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.200 292.677 X* 0.929 
T850 288.502 285.887 X 1.052 
T700 278.199 277.208 X* 0.832 
SMC 486.594 507.946 X* 1.001 
PW 28.529 21.322 X* 0.901 
4LI -1.164 3.025 X* 0.706 
CAPE 722.262 383.164 X* 0.999 
SRH 142.805 81.632 X* 1.004 
SH850 8.213e-3 6.277e-3 X* 5.656e52 
SH700 4.764e-3 2.900e-3 X* Not Listed 
SH500 1.468e-3 8.670e-3 X* Not Listed 
GHCB 2840.399 4756.804 X* 1.000 
U10 -0.593 0.403 X* 0.865 
V10 2.111 0.669 X* 1.111 
WS10 4.146 3.732 X 0.952 
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Table B80 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD10 167.752 186.747 X 1.002 
V850 3.540 0.126 X 0.998 
WS850 7.933 6.916 X 0.964 
WD850 215.020 222.349 X 0.998 
U700 7.999 6.536 X 0.975 
V700 0.669 -2.903 X 0.976 
WS700 10.277 9.702 X* 1.053 
U500 12.554 11.022 X* 1.032 
V500 -0.835 -4.461 X* 1.045 
UWSS700 8.592 6.133   
VWSS700 -1.442 -3.572   
UWSS500 13.147 10.619   
VWSS500 -2.946 -5.130   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.319 292.823 X* 0.924 
T850 288.534 285.956 X 1.069 
T700 278.155 277.243 X* 0.811 
SMC 486.653 507.795 X* 1.001 
PW 29.066 21.433 X* 0.890 
4LI -1.408 2.951 X* 0.682 
CAPE 743.342 390.077 X* 0.999 
SRH 144.552 82.488 X* 1.004 
SH850 8.334e-3 6.310e-3 X* 1.665e35 
SH700 4.887e-3 2.920e-3 X* Not Listed 
SH500 1.515e-3 8.810e-4 X* Not Listed 
GHCB 2590.557 4757.304 X* 1.000 
U10 -0.601 0.376 X* 0.895 
V10 2.067 0.712 X* 1.087 
WS10 4.180 3.744 X 0.980 
WD10 167.233 185.845 X 1.002 
V850 3.535 0.121 X 0.998 
WS850 7.977 6.883 X 0.966 
WD850 214.689 224.826 X 0.998 
U700 7.917 6.526 X 0.957 
V700 0.817 -2.814 X 0.988 
WS700 10.221 9.656 X 1.048 
U500 12.532 11.019 X* 1.042 
V500 -0.755 -4.395 X* 1.034 
UWSS700 8.518 6.151   
VWSS700 -1.250 -3.526   
UWSS500 13.133 10.643   
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Table B80 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS500 -2.822 -5.106   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.390 292.947 X* 0.926 
T850 288.554 286.027 X 1.067 
T700 278.108 277.274 X* 0.802 
SMC 486.756 507.648 X 1.001 
PW 29.631 21.554 X* 0.897 
4LI -1.623 2.881 X* 0.661 
CAPE 761.701 396.919 X* 0.999 
SRH 146.477 83.223 X* 1.003 
SH850 8.446e-3 6.346e-3 X 3.863e37 
SH700 5.013e-3 2.945e-3 X* Not Listed 
SH500 1.572e-3 8.965e-4 X* Not Listed 
GHCB 2373.595 4761.693 X* 1.000 
U10 -0.605 0.345 X 0.923 
V10 2.015 0.757 X 1.055 
WS10 4.218 3.748 X 1.021 
WD10 167.314 185.070 X 1.001 
V850 3.545 0.162 X 0.996 
WS850 8.038 6.855 X 0.967 
WD850 214.192 227.054 X 0.999 
U700 7.832 6.512 X 0.949 
V700 0.947 -2.732 X 1.008 
WS700 10.164 9.605 X 1.040 
U500 12.497 11.001 X* 1.045 
V500 -0.680 -4.313 X 1.016 
UWSS700 8.438 6.166   
VWSS700 -1.068 -3.488   
UWSS500 13.102 10.656   
VWSS500 -2.694 -5.070   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.412 293.047 X* 0.942 
T850 288.545 286.100 X 1.057 
T700 278.079 277.309 X* 0.795 
SMC 486.973 507.508 X 1.001 
PW 30.176 21.672 X* 0.897 
4LI -1.790 2.812 X* 0.656 
CAPE 774.115 402.438 X* 0.999 
SRH 148.380 83.981 X* 1.004 
SH850 8.548e-3 6.368e-3 X 3.076e32 
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Table B80 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SH700 5.130e-3 2.969e-3 X* Not Listed 
SH500 1.628e-3 9.115e-4 X* Not Listed 
GHCB 2245.035 4755.046 X* 1.000 
U10 -0.616 0.315 X 0.935 
V10 1.933 0.806 X 1.032 
WS10 4.253 3.747 X 1.035 
WD10 167.605 184.885 X 1.001 
V850 3.538 0.247 X 0.979 
WS850 8.122 6.848 X 0.988 
WD850 214.025 227.812 X 0.999 
U700 7.771 6.500 X 0.952 
V700 1.075 -2.642 X 1.035 
WS700 10.140 9.600 X 1.029 
WD700 253.667 259.373 X 1.000 
U500 12.462 10.990 X* 1.036 
V500 -0.612 -4.222 X 1.001 
UWSS700 8.387 6.185   
VWSS700 -0.858 -3.448   
UWSS500 13.078 10.674   
VWSS500 -2.545 -5.028   
 
Table B81. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation at LoPLaM.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.018 292.758 X 0.976 
T850 288.685 286.231 X 0.956 
T700 278.745 277.481 X 0.972 
T200 217.926 218.349 X 0.999 
SMC 488.273 507.871 X 1.001 
PW 26.864 22.292 X* 0.907 
4LI -0.234 2.777 X* 0.825 
CAPE 611.238 371.883 X* 1.000 
SRH 129.810 81.073 X* 1.002 
SH850 7.870e-3 6.552e-3 X* 9.164e58 
SH700 4.346e-3 3.037e-3 X* 3.856e205 
SH500 1.293e-3 8.717e-4 X* 1.742e251 
GHCB 3956.881 4393.915 X 1.000 
GH500 5793.824 5783.742 X 0.999 
U10 -0.399 0.369 X* 0.919 
V10 2.269 0.313 X* 1.194 
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Table B81 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WS10 4.034 3.581 X 0.936 
WD10 171.675 187.367 X 1.000 
V850 3.291 -0.563 X 1.026 
WS850 7.872 6.954 X 0.968 
WD850 220.072 228.096 X 0.999 
U700 7.336 6.327 X 1.016 
V700 -0.113 -3.048 X* 0.954 
U500 11.519 10.597 X 1.019 
V500 -1.569 -4.443 X* 1.047 
UWSS700 7.736 5.958   
VWSS700 -2.382 -3.361   
UWSS500 11.918 10.228   
VWSS500 -3.838 -4.757   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.142 292.812 X 0.968 
T850 288.759 286.246 X 0.953 
T700 278.767 277.516 X 0.946 
SMC 488.111 507.663 X 1.001 
PW 27.142 22.223 X* 0.901 
4LI -0.448 2.789 X* 0.792 
CAPE 640.003 379.319 X* 1.000 
SRH 131.205 80.582 X* 1.003 
SH850 7.943e-3 6.521e-3 X* 1.451e56 
SH700 4.402e-3 3.018e-3 X* 5.308e223 
SH500 1.314e-3 8.690e-4 X* 6.720e276 
GHCB 3867.643 4451.016 X 1.000 
U10 -0.426 0.345 X* 0.919 
V10 2.319 0.346 X* 1.195 
WS10 4.066 3.575 X 0.951 
WD10 171.401 186.353 X 1.000 
V850 3.394 -0.512 X 1.018 
WS850 7.893 6.909 X 0.965 
WD850 219.813 228.093 X 0.999 
U700 7.386 6.270 X 1.006 
V700 5.306e-2 -3.021 X* 0.957 
U500 11.612 10.539 X* 1.028 
V500 -1.433 -4.423 X* 1.050 
UWSS700 7.812 5.925   
VWSS700 -2.266 -3.367   
UWSS500 12.038 10.194   
VWSS500 -3.753 -4.769   
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Table B81 continued. 
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.288 292.885 X* 0.952 
T850 288.837 286.266 X 0.975 
T700 278.787 277.553 X* 0.927 
SMC 487.937 507.447 X* 1.001 
PW 27.446 22.164 X* 0.918 
4LI -0.683 2.791 X* 0.777 
CAPE 673.858 287.836 X* 1.000 
SRH 132.520 80.301 X* 1.003 
SH850 8.028e-3 6.492e-3 X* 7.429e46 
SH700 4.462e-3 2.998e-3 X* 7.304e220 
SH500 1.334e-3 8.681e-3 X* 1.072e262 
GHCB 3730.405 4465.562 X 1.000 
U10 -0.454 0.319 X 0.967 
V10 2.372 0.384 X* 1.217 
WS10 4.096 3.570 X 0.928 
WD10 171.101 184.756 X 1.000 
U850 3.548 3.158 X* 0.937 
V850 3.522 -0.416 X 1.020 
WS850 7.910 6.865 X 0.998 
WD850 219.065 227.002 X 1.000 
U700 7.424 6.218 X 1.018 
V700 0.201 -2.976 X 0.959 
U500 11.692 10.479 X* 1.031 
V500 -1.314 -4.404 X* 1.044 
UWSS700 7.878 5.899   
VWSS700 -2.171 -3.361   
UWSS500 12.146 10.161   
VWSS500 -3.686 -4.788   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.459 292.992 X* 0.949 
T850 288.928 286.297 X 0.991 
T700 278.807 277.586 X* 0.913 
SMC 487.744 507.218 X* 1.001 
PW 27.765 22.132 X* 0.918 
4LI -0.921 2.767 X* 0.764 
CAPE 708.273 397.764 X* 1.000 
SRH 134.076 79.972 X* 1.003 
SH850 8.123e-3 6.478e-3 X* 2.175e45 
SH700 4.527e-3 2.985e-3 X* 2.701e228 
SH500 1.353e-3 8.671e-4 X* 9.800e266 
GHCB 3582.974 4557.561 X 1.000 
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Table B81 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U10 -0.483 0.293 X 0.951 
V10 2.435 0.429 X* 1.221 
WS10 4.134 3.566 X 0.936 
WD10 170.873 183.101 X 1.000 
U850 3.480 3.019 X* 0.940 
V850 3.700 -0.273 X 1.015 
WS850 7.938 6.807 X 1.004 
WD850 217.974 224.927 X 1.001 
U700 7.450 6.153 X 1.010 
V700 0.347 -2.926 X* 0.956 
U500 11.763 10.414 X* 1.037 
V500 -1.217 -4.374 X* 1.046 
UWSS700 7.933 5.859   
VWSS700 -2.088 -3.355   
UWSS500 12.246 10.121   
VWSS500 -3.651 -4.801   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.640 293.113 X* 0.947 
T850 289.021 286.342 X 1.013 
T700 278.806 277.622 X* 0.878 
SMC 487.696 507.129 X* 1.001 
PW 28.143 22.136 X* 0.924 
4LI -1.032 2.736 X* 0.747 
CAPE 743.833 405.240 X* 1.000 
SRH 135.998 79.730 X* 1.004 
SH850 8.230e-3 6.734e-3 X 8.976e36 
SH700 4.603e-3 2.981e-3 X* 9.579e241 
SH500 1.377e-3 8.693e-4 X* 9.906e286 
GHCB 3408.652 4610.157 X 1.000 
U10 -0.502 0.262 X 0.952 
V10 2.490 0.482 X* 1.238 
WS10 4.189 3.577 X 0.924 
WD10 171.059 182.421 X 1.001 
U850 3.453 2.833 X* 0.951 
V850 3.872 -6.368e-2 X 1.000 
WS850 8.021 6.754 X 1.009 
U700 7.477 6.111 X 0.990 
V700 0.489 -2.872 X 0.958 
U500 11.818 10.373 X* 1.046 
V500 -1.113 -4.319 X* 1.048 
UWSS700 7.979 5.849   
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Table B81 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
VWSS700 -2.001 -3.354   
UWSS500 12.320 10.110   
VWSS500 -3.603 -4.802   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.796 293.226 X* 0.940 
T850 289.108 286.391 X 1.039 
T700 278.803 277.658 X* 0.853 
SMC 487.641 507.036 X* 1.001 
PW 28.539 22.162 X* 0.931 
4LI -1.128 2.699 X* 0.736 
CAPE 777.484 412.654 X* 1.000 
SRH 138.209 79.898 X* 1.004 
SH850 8.340e-3 6.480e-3 X 1.935e30 
SH700 4.689e-3 2.984e-3 X* 5.131e252 
SH500 1.402e-3 8.732e-4 X* 1.437e293 
GHCB 3245.293 4662.978 X 1.000 
U10 -0.517 0.226 X 0.971 
V10 2.525 0.532 X* 1.219 
WS10 4.235 3.592 X 0.915 
WD10 170.999 181.763 X 1.001 
U850 3.469 2.708 X* 0.947 
V850 4.030 8.302e-2 X 1.001 
WS850 8.120 6.709 X 1.015 
U700 7.497 6.076 X 0.975 
V700 0.632 -2.818 X 0.964 
WS700 9.830 9.433 X 1.007 
U500 11.858 10.329 X* 1.052 
V500 -1.022 -4.276 X* 1.044 
UWSS700 8.015 5.849   
VWSS700 -1.893 -3.350   
UWSS500 12.375 10.102   
VWSS500 -3.547 -4.808   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 294.936 293.336 X* 0.939 
T850 289.200 286.446 X 1.048 
T700 278.792 277.694 X* 0.834 
SMC 487.577 506.936 X* 1.001 
PW 28.941 22.228 X* 0.926 
4LI -1.207 2.656 X* 0.722 
CAPE 803.682 417.576 X* 0.999 
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Table B81 continued. 
Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 140.267 80.515 X* 1.005 
SH850 8.447e-3 6.500e-3 X 3.569e33 
SH700 4.780e-3 2.995e-3 X* 1.441e271 
SH500 1.426e-3 8.812e-4 X* 6.616e303 
GHCB 3158.882 4702.819 X* 1.000 
U10 -0.525 0.176 X 0.979 
V10 2.545 0.573 X* 1.207 
WS10 4.270 3.609 X 0.917 
WD10 170.925 180.862 X 1.001 
U850 3.526 2.650 X* 0.948 
V850 4.136 0.174 X 0.995 
WS850 8.212 6.675 X 1.024 
U700 7.496 6.057 X 0.966 
V700 0.772 -2.754 X 0.970 
WS700 9.821 9.385 X 1.000 
U500 11.884 10.293 X* 1.056 
V500 -0.931 -4.236 X* 1.039 
UWSS700 8.021 5.881   
VWSS700 -1.773 -3.327   
UWSS500 12.410 10.117   
VWSS500 -3.475 -4.809   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.077 293.479 X* 0.937 
T850 289.266 286.508 X* 1.296 
T700 278.766 277.723 X* 0.711 
SMC 487.541 506.761 X* 1.001 
PW 29.396 22.332 X* 0.943 
4LI -1.535 2.599 X 0.969 
CAPE 829.198 423.002 X 1.000 
SRH 142.434 81.223 X* 1.006 
SH850 8.563e-3 6.528e-3 X* 3.806e72 
SH700 4.886e-3 3.021e-3 X* 7.015e232 
SH500 1.467e-3 8.925e-4 X* Not Listed 
GHCB 2990.171 4729.639 X* 1.000 
U10 -0.515 0.143 X 0.990 
V10 2.526 0.610 X* 1.155 
WS10 4.298 3.617 X 0.953 
WD10 170.564 179.423 X 1.001 
U850 3.567 2.702 X* 0.940 
V850 4.200 0.181 X 1.007 
WS850 8.290 6.643 X 1.024 
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Table B81 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U700 7.483 6.033 X 0.988 
V700 0.932 -2.669 X 0.989 
WS700 9.826 9.330 X 0.984 
U500 11.926 10.280 X* 1.044 
V500 -0.828 -4.186 X* 1.036 
UWSS700 7.999 5.890   
VWSS700 -1.594 -3.279   
UWSS500 12.442 10.137   
VWSS500 -3.354 -4.795   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.176 293.593 X* 0.939 
T850 289.324 286.571 X* 1.172 
T700 278.740 277.751 X* 0.755 
SMC 487.524 506.590 X 1.001 
PW 29.846 22.443 X* 0.942 
4LI -1.841 2.551 X* 0.819 
CAPE 850.749 427.865 X* 1.000 
SRH 144.823 81.918 X* 1.005 
SH850 8.667e-3 6.558e-3 X 6.506e41 
SH700 4.986e-3 3.049e-3 X* 1.149e258 
SH500 1.507e-3 9.054e-4 X* Not Listed 
GHCB 2810.804 4737.797 X* 1.000 
U10 -0.503 0.111 X 1.012 
V10 2.502 0.647 X* 1.123 
WS10 4.331 3.621 X 0.967 
WD10 170.435 177.716 X 1.001 
U850 3.613 2.740 X 0.947 
V850 4.266 0.225 X 1.009 
WS850 8.387 6.618 X 1.019 
U700 7.481 6.002 X 0.964 
V700 1.093 -2.587 X 0.997 
WS700 9.845 9.262 X 0.993 
U500 11.971 10.261 X* 1.055 
V500 -0.728 -4.124 X 1.026 
UWSS700 7.984 5.891   
VWSS700 -1.409 -3.234   
UWSS500 12.474 10.150   
VWSS500 -3.230 -4.770   
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Table B81 continued. 
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 295.230 293.683 X* 0.944 
T850 289.353 286.636 X 1.055 
T700 278.721 277.784 X* 0.801 
SMC 487.536 506.426 X 1.001 
PW 30.283 22.554 X* 0.938 
4LI -2.100 2.497 X* 0.679 
CAPE 865.011 432.641 X* 0.999 
SRH 147.328 82.847 X* 1.004 
SH850 8.763e-3 6.580e-3 X 2.328e14 
SH700 5.079e-3 3.077e-3 X* 1.101e295 
SH500 1.553e-3 9.189e-4 X* 5.429e302 
GHCB 2681.498 4683.658 X* 1.000 
U10 -0.492 7.999e-2 X 1.047 
V10 2.450 0.689 X* 1.097 
WS10 4.356 3.625 X 0.993 
U850 3.682 2.775 X 0.964 
V850 4.323 0.318 X 1.002 
WS850 8.516 6.610 X 1.021 
U700 7.514 5.975 X 0.935 
V700 1.267 -2.505 X 1.010 
WS700 9.900 9.197 X 1.002 
U500 12.014 10.249 X* 1.072 
V500 -0.633 -4.049 X 1.015 
WS500 14.455 13.858 X 0.997 
UWSS700 8.007 5.895   
VWSS700 -1.183 -3.195   
UWSS500 12.506 10.169   
VWSS500 -3.083 -4.738   
 
Table B82. Significant variables and logistic regression variables for six hours prior to initiation 
through three hours after initiation at LoPLaP.  
Six Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 292.683 291.424 X 0.971 
T850 287.345 285.043 X 0.985 
T700 277.592 276.365 X 0.947 
T200 218.031 218.545 X 0.977 
SMC 479.723 508.813 X 1.000 
PW 25.210 20.811 X* 0.930 
4LI 0.670 3.483 X* 0.831 
CAPE 471.369 314.770 X* 0.999 
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Table B82 continued. 
Six Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
SRH 128.549 83.057 X 1.000 
SH850 7.248e-3 6.086e-3 X 9.719e35 
SH700 4.100e-3 2.906e-3 X* 3.362e163 
SH500 1.284e-3 8.521e-4 X* 6.062e246 
GHCB 3786.197 4560.150 X 1.000 
U10 -0.258 0.752 X* 0.852 
V10 1.801 0.446 X* 1.085 
WD10 175.075 199.540 X 1.000 
V850 2.446 -0.725 X 1.015 
WD850 225.133 238.645 X 0.999 
U700 8.255 6.924 X* 1.871 
V700 -0.361 -3.302 X 0.965 
U500 12.914 11.581 X 1.007 
V500 -1.599 -4.958 X* 1.033 
WD500 267.428 274.220 X 0.998 
UWSS700 8.513 6.173   
VWSS700 -2.162 -3.747   
UWSS500 13.172 10.830   
VWSS500 -3.400 -5.403   
Five Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 292.768 291.494 X* 0.961 
T850 287.392 285.066 X 0.994 
T700 277.612 276.414 X* 0.939 
T200 218.098 218.526 X 0.989 
SMC 479.595 508.619 X 1.000 
PW 25.422 20.762 X* 0.936 
4LI 0.502 3.492 X* 0.816 
CAPE 485.560 317.686 X* 0.999 
SRH 129.638 83.051 X 1.000 
SH850 7.301e-3 6.065e-3 X 2.731e25 
SH700 4.148e-3 2.889e-3 X* 3.867e166 
SH500 1.296e-3 8.508e-4 X* 4.837e254 
GHCB 3705.880 4621.008 X 1.000 
U10 -0.298 0.728 X* 0.846 
V10 1.800 0.479 X* 1.083 
WD10 174.356 199.733 X 1.000 
V850 2.482 -0.677 X 1.009 
WD850 224.817 237.780 X 0.999 
U700 8.299 6.943 X* 1.059 
V700 -0.211 -3.253 X 0.966 
WS700 10.574 10.155 X 1.011 
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Table B82 continued. 
Five Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U500 12.974 11.606 X 1.010 
V500 -1.427 -4.917 X* 1.036 
WD500 266.658 274.465 X 0.998 
UWSS700 8.598 6.214   
VWSS700 -2.011 -3.732   
UWSS500 13.273 10.877   
VWSS500 -3.227 -5.396   
Four Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 292.879 291.585 X* 0.955 
T850 287.439 285.094 X 1.002 
T700 277.630 276.461 X* 0.930 
SMC 479.460 508.417 X 1.000 
PW 25.644 20.731 X* 0.930 
4LI 0.324 3.484 X* 0.810 
CAPE 500.943 323.007 X* 0.999 
SRH 130.809 83.384 X 1.000 
SH850 7.365e-3 6.049e-3 X 3.865e34 
SH700 4.196e-3 2.875e-3 X* 1.333e179 
SH500 1.309e-3 8.515e-4 X* 9.054e254 
GHCB 3592.953 4659.581 X 1.000 
U10 -0.341 0.707 X* 0.851 
V10 1.784 0.519 X* 1.077 
WD10 173.638 199.957 X 1.000 
V850 2.539 -0.575 X 1.007 
WD850 223.661 236.350 X 0.999 
U700 8.335 6.961 X* 1.056 
V700 -6.500e-2 -3.187 X 0.969 
WS700 10.609 10.145 X 1.012 
U500 13.035 11.625 X 1.013 
V500 -1.264 -4.871 X* 1.037 
WD500 266.116 274.705 X 0.998 
UWSS700 8.676 6.253   
VWSS700 -1.849 -3.706   
UWSS500 13.377 10.918   
VWSS500 -3.048 -5.390   
Three Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.019 291.704 X* 0.948 
T850 287.493 285.130 X 1.014 
T700 277.645 276.506 X* 0.921 
SMC 479.303 508.200 X 1.000 
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Table B82 continued. 
Three Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
PW 25.891 20.726 X* 0.922 
4LI 0.122 3.452 X* 0.795 
CAPE 521.749 330.176 X* 0.999 
SRH 132.275 83.614 X 1.000 
SH850 7.437e-3 6.051e-3 X 2.859e41 
SH700 4.248e-3 2.868e-3 X* 2.319e196 
SH500 1.325e-3 8.515e-4 X* 6.665e270 
GHCB 3532.970 4768.638 X 1.000 
U10 -0.390 0.682 X* 0.854 
V10 1.769 0.564 X 1.057 
WD10 173.145 199.344 X 1.000 
V850 2.634 -0.417 X 1.008 
WD850 221.691 234.475 X 0.999 
U700 8.348 6.970 X 1.049 
V700 6.880e-2 -3.132 X 0.971 
WS700 10.618 10.119 X 1.012 
U500 13.093 11.626 X 1.016 
V500 -1.133 -4.827 X* 1.037 
WD500 265.688 274.707 X 0.998 
UWSS700 8.738 6.288   
VWSS700 -1.700 3.695   
UWSS500 13.483 10.944   
VWSS500 -2.901 -5.389   
Two Hours Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.165 291.838 X* 0.931 
T850 287.550 285.182 X 1.009 
T700 277.632 276.553 X* 0.912 
SMC 479.218 508.120 X 1.000 
PW 26.184 20.760 X* 0.918 
4LI -7.538e-2 3.408 X* 0.761 
CAPE 546.836 339.295 X* 0.999 
SRH 133.887 83.615 X 1.002 
SH850 7.523e-3 6.065e-3 X* 1.734e48 
SH700 4.314e-3 2.866e-3 X* 4.021e219 
SH500 1.339e-3 8.569e-4 X* 1.477e283 
GHCB 3397.057 4767.168 X 1.000 
U10 -0.432 0.661 X* 0.899 
V10 1.727 0.622 X 1.059 
WD10 171.751 197.405 X 1.000 
V850 2.707 -0.170 X 1.021 
WS850 7.579 7.222 X* 0.915 
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Table B82 continued. 
Two Hours Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
WD850 219.406 231.582 X 0.999 
U700 8.343 6.976 X 1.019 
V700 0.182 -3.081 X 0.973 
WS700 10.605 10.070 X* 1.072 
WD700 258.111 264.062 X 1.000 
U500 13.113 11.626 X 1.010 
V500 -1.008 -4.758 X* 1.050 
WD500 265.337 274.800 X 0.999 
UWSS700 8.775 6.315   
VWSS700 -1.545 -3.703   
UWSS500 13.545 10.965   
VWSS500 -2.735 -5.380   
One Hour Prior to Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.292 291.953 X* 0.947 
T850 287.606 285.241 X 0.987 
T700 277.615 276.602 X* 0.901 
SMC 479.125 508.039 X 1.000 
PW 26.505 20.814 X* 0.915 
4LI -0.270 3.357 X* 0.740 
CAPE 572.373 348.765 X* 0.999 
SRH 135.799 83.920 X* 1.003 
SH850 7.615e-3 6.087e-3 X 4.605e44 
SH700 4.389e-3 2.868e-3 X* 2.639e239 
SH500 1.356e-3 8.629e-4 X* 1.179e298 
GHCB 3255.261 4733.874 X* 1.000 
U10 -0.479 0.632 X* 0.891 
V10 1.682 0.673 X 1.040 
WS10 4.064 3.900 X* 0.906 
WD10 170.426 195.103 X 1.000 
V850 2.756 1.184e-2 X 1.016 
WS850 7.616 7.187 X 0.954 
WD850 218.173 229.692 X 0.999 
U700 8.337 6.989 X 0.997 
V700 0.294 -3.040 X 0.993 
WS700 10.600 10.026 X* 1.074 
WD700 257.387 264.434 X 0.999 
U500 13.119 11.640 X 1.014 
V500 -0.913 -4.697 X* 1.042 
WD500 265.167 274.963 X 1.000 
UWSS700 8.815 6.358   
VWSS700 -1.387 -3.713   
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Table B82 continued. 
One Hour Prior to Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
UWSS500 13.598 11.008   
VWSS500 -2.594 -5.370   
Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.403 292.058 X* 0.948 
T850 287.661 285.309 X 0.984 
T700 277.594 276.648 X* 0.892 
SMC 479.023 507.950 X 1.000 
PW 26.827 20.893 X* 0.903 
4LI -0.451 3.304 X* 0.719 
CAPE 592.866 356.055 X* 0.999 
SRH 137.830 84.559 X 1.002 
SH850 7.705e-3 6.117e-3 X 1.279e49 
SH700 4.469e-3 2.874e-3 X* 2.727e277 
SH500 1.375e-3 8.751e-4 X* 2.629e299 
GHCB 3113.035 4712.940 X* 1.000 
U10 -0.509 0.603 X* 0.885 
V10 1.630 0.722 X 1.018 
WS10 4.073 3.910 X 0.918 
WD10 168.848 193.240 X 1.000 
V850 2.770 0.111 X 1.010 
WS850 7.646 7.168 X 0.955 
WD850 217.270 229.394 X 0.999 
U700 8.322 7.007 X 1.006 
V700 0.393 -2.977 X 1.005 
WS700 10.582 10.001 X* 1.074 
WD700 257.166 264.632 X 0.999 
U500 13.090 11.659 X 1.007 
V500 -0.850 -4.625 X* 1.035 
WD500 265.265 274.866 X 1.000 
UWSS700 8.832 6.404   
VWSS700 -1.237 -3.699   
UWSS500 13.599 11.056   
VWSS500 -2.479 -5.347   
One Hour After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.518 292.210 X* 0.949 
T850 287.686 285.385 X 0.979 
T700 277.558 276.685 X* 0.881 
SMC 479.039 507.785 X 1.000 
PW 27.189 21.007 X* 0.903 
4LI -0.642 3.220 X* 0.695 
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Table B82 continued. 
One Hour After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
CAPE 609.207 364.621 X* 0.999 
SRH 139.233 85.270 X* 1.002 
SH850 7.798e-3 6.156e-3 X 3.637e47 
SH700 4.555e-3 2.891e-3 X* 4.090e299 
SH500 1.401e-3 8.878e-4 X* 1.655e297 
GHCB 2581.411 4681.557 X* 1.000 
U10 -0.518 0.583 X* 0.887 
V10 1.580 0.763 X 1.000 
WS10 4.109 3.919 X 0.935 
WD10 169.008 192.680 X 1.000 
V850 2.733 8.810e-2 X 1.009 
WS850 7.649 7.144 X 0.951 
WD850 216.765 231.057 X 0.999 
U700 8.246 7.018 X 1.002 
V700 0.475 -2.890 X 1.012 
WS700 10.520 9.983 X* 1.070 
WD700 256.922 264.836 X 0.999 
U500 13.052 11.681 X 1.009 
V500 -0.817 -4.541 X 1.025 
WD500 265.520 274.502 X 1.000 
UWSS700 8.764 6.435   
VWSS700 -1.104 -3.654   
UWSS500 13.571 11.098   
VWSS500 -2.396 -5.305   
Two Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.589 292.343 X* 0.943 
T850 287.700 285.464 X 1.011 
T700 277.519 276.719 X* 0.861 
SMC 479.073 507.624 X 1.000 
PW 27.568 21.132 X* 0.913 
4LI -0.809 3.139 X* 0.687 
CAPE 624.137 373.400 X* 0.999 
SRH 141.019 85.888 X* 1.002 
SH850 7.889e-3 6.194e-3 X 7.669e34 
SH700 4.641e-3 2.913e-3 X* 1.441e295 
SH500 1.431e-3 9.022e-4 X* 7.974e282 
GHCB 2626.167 4686.615 X* 1.000 
U10 -0.526 0.564 X 0.928 
V10 1.521 0.809 X 1.005 
WS10 4.156 3.920 X 0.947 
WD10 168.717 192.320 X 1.000 
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Table B82 continued. 
Two Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
U850 3.056 3.549 X 0.942 
V850 2.700 0.104 X 1.003 
WS850 7.675 7.123 X 0.980 
WD850 216.012 232.042 X 1.000 
U700 8.166 7.022 X 1.036 
V700 0.525 -2.802 X 1.009 
WS700 10.453 9.961 X 1.047 
WD700 256.847 264.792 X 1.000 
U500 13.008 11.678 X 1.002 
V500 -0.791 -4.442 X 1.017 
WD500 265.258 273.813 X 0.999 
UWSS700 8.692 6.458   
VWSS700 -0.996 -3.611   
UWSS500 13.534 11.114   
VWSS500 -2.311 -5.251   
Three Hours After Initiation 
Variable MCS Mean Null Mean Included Exp(B) 
T10 293.623 292.451 X* 0.943 
T850 287.693 285.544 X 1.019 
T700 277.491 276.755 X* 0.852 
SMC 479.157 507.473 X 1.000 
PW 27.932 21.260 X* 0.925 
4LI -0.921 3.060 X* 0.682 
CAPE 630.640 381.185 X* 0.999 
SRH 142.308 86.518 X 1.002 
SH850 7.977e-3 6.216e-3 X 1.283e37 
SH700 4.718e-3 2.939e-3 X* 2.751e285 
SH500 1.460e-3 9.157e-4 X* 1.615e266 
GHCB 2484.252 4686.450 X* 1.000 
U10 -0.546 0.539 X 0.925 
V10 1.439 0.849 X 0.982 
WS10 4.207 3.919 X 0.974 
WD10 168.142 191.919 X 0.999 
U850 3.006 3.611 X 0.940 
V850 2.650 0.169 X 1.001 
WS850 7.732 7.112 X 1.002 
WD850 215.734 232.013 X 1.000 
U700 8.081 7.024 X 1.061 
V700 0.553 -2.708 X 1.010 
WS700 10.404 9.932 X 1.000 
WD700 256.638 264.907 X 1.000 
U500 12.978 11.667 X 0.977 
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Table B82 continued. 
Three Hours After Initiation (continued) 
Variable MCS Mean Null Mean Included Exp(B) 
V500 -0.760 -4.332 X 1.013 
WS500 15.631 15.027 X 1.042 
WD500 264.676 273.038 X 0.999 
UWSS700 8.627 6.485   
VWSS700 -0.887 -3.557   
UWSS500 13.524 11.128   
VWSS500 -2.199 -5.181   
 
